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ABSTRACT 
Makkah is an ancient centre, with a history extending back 
to 1892 BC. Makkah has been and remains uniquely important as the 
heart of the Islamic world, being the birthplace of the Prophet 
Mohammad and of the origins of Islam. It 1s the focal point for 
Moslems, the world over, and, in addition to the many visitors 
throughout the year, the city receives a huge annual influx of 
pilgrims during the period of Hajj. These factors place 
transportation in Makkah under heavy pressure. 
The creation of the Kingdom of Saudi Arabia in 1932, and the 
discovery and exploitation of oil in the 1940s, have brought 
changes to the national economy. This has contributed to the 
rapid increase in urbanisation in the country, and particularly 
in Makkah, which has changed dramatically. The new source 0 fl 
wealth has had a marked impact on Makkah. The city has grown 
rapidly in population and physical area, and therefore 
transportation needs. The sharp increase in car ownership and use 
have brought many social benefits to Makkah, but has also created 
serious transportation problems similar to the problems 
experienced by many other cities in the world. The purpose of 
this study is to investigate, from the geographer's viewpoint, 
the problems of urban transportation in Makkah outside the period 
of Hajj. 
The thesis is divided into eight main Chapters (excluding 
the Introduction and Conclusion). Chapter 1 considers the 
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physical and historical geography of Makkah, showing how the city 
grew, and the reasons why ;he road system, being the product of 
the era before motor vehicles, was largely unsuited to the needs 
of the modern age. Chapter 2 continues this theme, showing that 
the increase in the number of motor vehicles in Makkah has made 
further road improvements essential. Chapter :} shows the 
significant ways in which different modern methods of 
transportation a ffect population mobility. The intention is to 
establish whether or not private car ownership affects the role 
of public transport in the city, and to what extent the increase 
in the number of private cars has accelerated the declina in the 
level of public transport services. Chapter 4 discusses the role 
of public transport in the city. Chapter 5 examines specific 
problems resulting from the rapid increase in the number of 
private ve~icles on the city's roads, namely traffic congestion 
and unpleasant environmental conditions (such as noise, air 
pollution) and road traffic accidents. Chapters 6, 7 and 8 show 
di fferent aspects 0 f the effects 0 f the rapid increase in the 
number of private vehicles and the expansion of the city. These 
aspects include access to major institutions and buildings, and 
the effects of land use, topography'and weather on the behaviour 
of people using car parking facilities. These Chapters, through 
examination of evidence from intensive study of key locations in 
the city, discuss the adequacy of car parking facilities in 
Makkah. 
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GLOSSARY 
1 Qibls:' Direction to which Muslims turn in prayer (towards 
the Kaaba) 
2 Ksaba: The holy house of Allah. 
3 Hajj: Pilgrimage to Makkah. 
4 Zu'lhijjah: the last month of the Islamic calendar, and in 
which the Hajj ceremonies are held. 
5 Haji: Pilgrim. 
6 Hoharam: The first month of the Islamic calendar. 
7 Ramadan: The month for fasting. 
B Shawsl: The tenth month of lhe Islamic calendar. The first 
day of Shawal is known as Id-al-fitre, that is, the feast of 
the Breaking of the Ramadan fast. 
9 Jummah Prayer: friday Prayer. 
10 Weekend: Thursday and friday. 
11 Weekdays: Saturday through to Wednesday. 
12 Ksliph: The Successor of the Prophet Mohammad. 
13 S.R.: Saudi Riyal, the unit of currency in Saudi Arabia. 
14 Suq: Market. 
15 Bab: Gate. 
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0.1 Introduction 
The city of Makkah is an ancient centre with a history 
extending back to 1892BC (1). Makkah has been and remains 
uniquely important for several reasons. first, the city is the 
heart of the Islamic world, containing the Holy Mosque (Al-Haram) 
and the Kaaba (the holy house of Allah) at its centre which every 
Muslim must face during prayers five times a day. Secondly, it 
is the birth place of the Prophet Mohammed and the origins of the 
religion of Islam are to be found here. Thirdly, because the city 
is the focal paint for Muslims allover the world, the city ,,' 
receives a huge annual influx of pilgrims at the time of the 
Hajj, and many ather visitors throughout the year. These factors 
put the city under heavy pressure from the point of view of 
transportation. Similar situations occur in AI-Madina, the 
second-greatest city of Islam, where there is the Prophet 
Mohammed's tomb and the famous Mosque (2). 
Until about the end of the nineteenth century, Makkah 
maintained its traditional, magnificent character. However, 
since the creation of the Kingdom of Saudi Arabia in 1932, the 
city has changed dramatically. Changes have been particularly 
rapid in Saudi Arabia since the discovery and exploitation of ail 
in the 19408. The changes which ail broug~t to the national 
economy have contributed to the rapid increase in urbanisation. 
The city of Makkah has thus felt the impact, particularly in 
terms of urban growth, of changes experienced by a new nation-
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state, as well as those due to new wealth created by oil. The new 
source of wealth, and its marked impact on the city of Makkah, 
has resulted in rapid growth in transport~tion associated with a 
rising population and increasing car ownership and use. The 
increase in the number of vehicles has brought many social 
benefits to Makkah, but has also created serious transportation 
problems similar to those of many other cities in the world. The 
basic purpose of this study is to investigate these urban 
transportation patterns and problems during the non-Hajj period. 
0.1.1 Previous Studies 
There is an immense quantity of literature about the long 
history of Makkah extending from the time of the Prophet Abraham 
to the present day. The oldest historical books include some 
information about developments of the city road network and the 
frequency of flood hazards, but in general there is relatively 
little data on transport and communication. Some useful 
historical detail was found in Arabic classics, notably Akhbar 
Makkah by AI-Azraki (250 AH, 829 AD), Shifa'a Al-Garam Bi-Akhbar 
Al-Balad Al-Haram by Al-Fasi (775 AH, 1354 AD). More recent 
historical sources o~ value were The History of Makkah by Al-
Sibai (1380 AH, 1959 AD), Al-Tarikh Al-Quaim li-Makkah Wa-Bait 
Allah Al-Kareem by Taher AI-Kurdy (1385 AH, 1965 AD), Miraat Al-
Haramiin by Ibrahim Riffat Basha (1318 AH, 1901 AD), and A1-
Batanoni's book Al-Rlha1a A1-Hejazlah (1)27 AH, 1906 AD). 
Moreover, the city al~o received attention from Western 
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travellers, especially J.L. Burckhardt who described the city of 
Makkah and the pilgrimage during his visit in 1230 AH (1814 AD). 
A comprehensive bibliography of historical and other works 
consulted in the preparation of this study is included in this 
thesis •. The language 0 f works not in English has been stated, 
but the titles of some references have not been translated for 
fear of introducing ambiguities. 
In recent years, much research and study has been focussed 
on pilgrims and pilgrim accommodation in Makkah because of the 
problem associated with the Hajj. One of the leading researchers 
orr this topic was Dr. Khazy Makky (1976). There ha's also been a 
major focus on· the urban planning aspects and social and economic 
issues; Dr. Khalid Al-Ankery (1979) and Dr. Hasan Ilam in 1979 
dealt with such topics. In addition, M.R. Mirza studied the 
impact of selected physical factors on settlement development in 
Makkah (1979) and Dr. Al-Sanii studied the health services in 
Makkah (1982). Other research has concentrated on the problems 
which pi Igr ims face and the serv ices and faci Ii ties they need. 
Such a study is Pilgrim Food Survey (1400 AH, 1980 AD) conducted 
by the Hajj Research Centre. The Hajj Research Centre extended 
its study on Pilgrims Using Services of Matawaf (1400AH, 1980AD). 
A comprehensive study for Mina area was also conducted by the 
Centre (1400AH, 1980AD). In addition, housing is a particularly 
important theme, as shown by the work of Majdi M. Hariri (1986) 
who studied the influence of Hajj on housing. in central Makkah. 
The author is much indebted to these works but it should be noted 
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that little academic research has baen focussed upon the non-Hajj 
period. 
Official publications were a source of much vital data and 
background information. The Ministry of Interior, Municipal 
Affairs, Regional and Town Planning Department, set out overall 
objectives for city development in Saudi Arabia in the first 
(five year) Development Plan (1390AH, 1975AD). These objectives 
were: 
(a) to promote regional development in the Kingdom; 
(b) to provide reliable essential services (water, energy, 
communications); 
(c) to ensure an equitable distribution of social services, and 
(d) to maxi mise the return on investment in development' 
projects. 
In order to achieve these objectives, at the beginning of the 
1970s the British firm Robert Matthew, Johnson-Marshall and 
Partners was invited to make a comprehensive study of the Western 
Region and to prepare the first Master Plan concerning the cities 
of Makkah, Medina, Jeddah, Taif, Yanbu and Tabuk. In preparing 
the first Master Plans they followed the national objectives as 
set out above. Robert Matthew, Johnson-Marshall also sought to 
meet thirteen key objectives in the proposals to develop cities 
in the Western Region. Two of these objectives were: (i) to 
provide an adequate road network in the city of Makkah as well as 
its region, and (ii) to encourage the development of appropriate 
- 5 - Introduction 
public transport systems in order to assist in achieving a 
balanced choice between private and public transport (3). In 
order to construct a public transport system, Robert Matthew, 
Johnson-Marshall recommended that detailed specialist studies 
would be required to investigate the most appropriate system. 
There fore, the Saudi Ministry 0 f Transportation com missioned 
further public transport studies to help achieve a balanced 
choice between public and private transport. In 1976 the 
Ministry of Transportation agreed with Jamieson Mackay and 
Partners (Consulting Civil and Transportation Engineers) to carry 
out the urban public transport studies for the city of Jeddah and 
the Holy cities of Makkah and Medina in three phases:-
(i) Phase 1 
(ii) Phase II 
(iii) Phase III 
Planning and feasibility studies 
Final designs 0 f construction of terminals 
and depots 
Supervision of construction of terminals and 
depots 
The consultants recommended that public transport services 
should be'designed to achieve three objectives, which are:-
(i) Maximum convenience for passengers by having services 
routed close to their origins and destinations: 
(ii) . Operational efficiency by matching the capacity of the 
syste m to the levels 0 f passenger demand throughout 
each sector of the city and 
(iii) Low fares policy in order to encourage the use of 
public transport (4). 
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Although the consultants were commissioned over a decade ago 
there is no trace of any official evolution of the objectives of 
Jamieson-Mackay and Partners, such as the suitability of public 
transport services, the location of terminals for passenger 
movement, the efficiency of the existing public transport system, 
or the level 0 f fares. In addition no study was found to 
indicate what has been achieved from proposals made by Robert 
Matthew, Johnson and Marshall to create an adequate road network 
to relieve congestion and meet transport demand. Such a study 
should evaluate the suitability of the city road network as the 
city has grown and car ownership rapidly increased, associated 
with high income level. 
Most existing studies of transportation in Makkah have 
concentrated on the Hajj period when the city experiences a huge 
annual influx of pilgrims (about 2.5 million) which generates 
extremely heavy use of the city road network creating delay and 
congestion. The regional and urban transport problems during the 
period of Hajj are particularly severe as a result of a number of 
factors: 
(1) Pilgrims arriving by air and sea at the city of Jeddah as 
well as the sea port of Yanbu city on the Red Sea must be 
provided with adequate transportation to the Holy cities of 
Makkah and AI-Medina; 
(2) Once they arrive in Makkah, adequate accommodation must be 
ready for them; 
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(3) The main purpose of pilgrims during the Hajj is to fulfill 
the religious ceremonies of going to AI-Haram and the other 
Holy Sites of Makkah (Arafat, Muzdalifah, Mina). Thus, 
there must be adequate transportation between their 
accommodation and the Holy Sites of Makkah on specifiq days 
and at specific times; 
(4) Most pilgrims come to AI-Haram either by using public 
transport or on foot. This creates conflict between 
vehicles and pedestrians which causes delay and congestion 
when approaching the AI-Haram area; 
(5) Large numbers of buses are used to transport pilgrims 
between the city and the Holy Sites. These buses create 
congestion by parking on streets to pick up pilgrims which 
reduces the road capacity to a very critical level. 
Because of these five specific difficulties during the Hajj 
there has been great emphasis on improving traffic flow during 
that time by adopting high technological engineering solutions 
such as creating fly overs , tunnels under roads and introducing 
one-way systems and the like. In addition to these solutions, 
small cars are restricted from entering the city and being used 
on city streets during the Hajj. Kerbside parking is restricted 
in certain areas such as AI-Haram and districts that largely 
accommodate pilgrims. This 1s to make pilgrims' transport much 
easier and faster than in the past in order to enable pilgrims to 
fulfill the pilgrimage religious ceremony comfortably and safely. 
In contrast, transportation problems outside the period of Hajj 
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have been neglected. For much of the year the city is as any 
other city: the normal tranaport problems of every city in the 
Kingdom and every large Middle Eastern city occur in Makkah. For 
instance, in the case of Cairo: 
Also: 
The dramatic increase in the number of private cars in Cairo 
(about 40% increase between 1976 and 1978) signi ficant-ly. 
contr ibutes to the problems 0 f congestion, sa fety and 
pollution (both air and noise) in Cairo. 
Like most cities 0 fits size, Cairo faces important 
questions concerning the future role of parking facilities 
and policies (5). 
In South-East Asia: 
Singapore has created major problems in accommodating the 
motor vehicle. Increase in car ownership is often 
associated with increase in wealth even if only for the 
prestige it brings. Unfortunately the density of population 
and the road network in Singapore are not suited to dense' 
traffic, and measures have had to be introduced to limit the 
number of· cars in the city (6). 
In Baghdad: 
The high population number and the continuous population 
gro wth lead the city to face di fficulties. One 0 f these 
difficulties is the transportation problems brought about by 
the high income level and the high car ownership (706,000 in 
1985) and its heavy use. The heavy use of motor vehicles in 
the city brings problems such as congestion which leads to 
much delay and increase in road traffic accidents. In 
addition to that on-street parking, the shortage of parking 
facili ties both with the high t ra ffic volume entering the 
city centre aggravate the city transport problems (7). 
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0.2 Aim of the Research 
The aim of the research is to investigate urban transport 
problems from a geographical point of view, in the city of Makkah 
. 
outside the period of Hajj. The study of transport problems, as 
i~ any other big city, is concerned with traffic flow, car 
parking, road traffic accidents, access to key institutions and 
buildings and the environmental problems associated with heavy 
traffic, such as air pollution, noise snd damage to buildings. 
These problems have become a major headache for the city of 
Makkah in spite of its modern road network with wide roads, 
highly sophisticated tunnels, bridges and ring roads. Many of 
the most acute transport problems ~re evident at the local level 
in the city, and occur regardless of the time of year. 
This research attempts to find answers to the following 
questions: 
1 How far do natural topographical features, inhibit the 
development of the city road transport network? 
2 Does the land-use pattern, much of it inherited from the 
past, also affect the development of the city transport 
network? 
3 How far is the city road network able to cope with the 
advent of new methods of transportation? 
4 What are the chief reasons for trip generation in modern 
Makkah? 
5 Are the public bus services adequate outside the period of 
Hajj? 
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6 Are car parking facilities adequate at the major activity 
centres (e.g. Haram area, hospitals, schools, university, 
government offices, shopping areas and industries)? 
7 What are the environmental effects of the motor vehicles and 
are they spatially concentrated? 
In answering the first, second and third questions, a 
geographical and historical descriptive approach was adopted. To 
answer the fourth question statistical data and direct 
observation were required to undeistand the purpose of each 
individual trip and how the trip was accomplished. To answer the 
fifth, sixth and seventh questions, further statistical data and 
. 
direct field observation were needed to obtain a clear picture of 
, 
the effect of car ownership either positively or negatively on 
public transport facilities and services and the degree of demand 
on parking facilities. 
0.3 The Significance of the Study 
The study is important because the major transportation 
problems in the city of Makkah outside the period of Hajj have 
been comparatively neglected. The problems are deeply complex at 
the present time and will probably increase to critical levels in 
the future as population and car ownership incresse. There is 
every sign that the number of trips will incresse while transport 
methods and systems which have created the present problem are 
likely to persist. The negative consequences that the city faces 
such as delay, road accidents, noise, air pollution and high 
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demand on parking facilities will be exacerbated if solutions are 
not implemented. These transport problems outside the period of 
Hajj can be attributed to a group of factors as in any normal 
city. They are worth a brief summary as follows:-
1 Even outside the period of Hajj the religious function of 
the city draws large numbers of visitors every day and 
night. This keeps the city road network busy at most times, 
with visitors' vehicles. During the Hajj the entry of small 
private vehicles is restricted, but at other times visitors 
may enter the city by car. 
2 Besides its religious function, Makkah functions as a normal 
city with significant functions, nationally and regionally 
as the administrative centre for Makkah region. Meanwhile, 
the city significantly functions as the educational, health, 
social, economic and commercial centre not only for its 
permanent population, but also for its region and for the 
visitors who come to the city throughout the year. It 
should be noted that Makkah (with a population of over 
600,000) is the third most populous city of Saudi Arabia 
after Riyadah (1,000,000) a~d Jeddah (900, COO). 
3 Because of its religious significance, Makkah is connected 
with other ci ties in the Kingdom by modern highways, thus 
making it a signifioant regional transportational node. The 
high daily traffic flow which passes through the city (e.g. 
to AI-Medina north of Makkah) aggravates transport problems. 
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4 The city has grown rapidly over the last two decades. This 
is due to the unlimited financial contributions made 
available by the Saudi government to Saudi citizens through 
the Real Es ta te Deve 10pm ent Bank (REDB). This bank 
effectively gives Saudi citizens in the city loans free of 
tax and interest with which to build their own homes. from 
1975, when the bank started, to 1984, the bank gave 12,414 
loans, and one loan represents one house' (8). The city is 
now a large and sophisticated metropolis. Predictably, 
Makkah today has several features common to many large 
western urban centres, five of which are worth mentioning: 
a a great number of secondary and minor roads, the 
functions of which are defined by a complex land-use 
pattern and very complex relief aspects, a situation 
. 
similar to the city of Constantine in Algeria (9); 
b modern engineering solutions to traffic problems, e.g. 
a number of tunnels and ring-roads which facilitate 
access to the city centre; 
c a number of fringe residential districts far from the 
city centre which are rather difficult to provide with 
adequate public transport services. Many of these 
districts lack services and amenities of their own, 
thus generating trips towards various centres within 
the city; 
d a high percentage of the population of Makkah enjoys a 
large income, and therefore private car ownership is 
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widespread. The high level of car ownership can be 
considered one of the chief factors causing congested 
roads in the city. In a similar way, in Kuwait, the 
rapid increase of motor vehicle ownership is considered 
the major cause of transport problems (10); 
e because of the location of Makkah's built-up area: in 
the main valley, bounded by mountains, pedestrian 
activity is not easy. This increases the distances 
travelled. Even roads accessible to pedestrians make 
extensive detours round the narrow winding streets. 
Similar occurrences can be found in Constantine in 
Algeria (11). 
0.3.1 Conceptual framework of the Study 
The framework for the research in this thesis is outlined in 
figure 0.1. This framework attempts to portray a theoretical 
approach to the study of Makkah's transportation problems outside 
the period of Hajj by developing the discussion of factors 
contributing to the creation of transport problems. The factors 
shown in the framework are concerned with the city's function, 
and includes the historical and physical geography of the city, 
taking into account the city population and the physical 
expansion of the city in connection with oil revenues, high 
income, increased car ownership and increased car use. The 
framework also examines solutions aimed at relieving the 
problems. It is the writer's belief that this information is 
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essential before discussion concerned with solving Makkah's 
transportation problems can be addressed. Extensive fieldwork was 
undertaken in Makkah to obtain data on these problems in 1984, 
1985, 1986 and 1987. This data forms the basis of the research 
recommendations (Chapters 3, 4, 5, 6, 7 and 8), the latter also 
taking into account the responses and solutions of the city 
authorities. What has already been achieved, and what should be 
done in future is examined in the light of international 
experience in the field of urban transportation problems. 
The author identi fied this piece of research, but clearly 
one researcher could not write a complete study of all the 
transpo~t problems to be found in a large city such a Makkah. 
Therefore, in this research, it was decided to concentrate on 
particular aspects amenable to one man researching alone for 
three years. Aspects were sought which lend themselves to 
geographical treatment. The study is to do with the use of space, 
the availability of space for parking, access for people to key 
institutions, the relationship of the city centre with traffic 
flow, the relationship of important centres in the city with the 
transport network, causes and purposes of making journeys in the 
city, and the impact of motor vehicle use both on the environment 
of the city and on the people in connection with their spatial 
distribution. 
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0.4 Research Methods 
Following some weeks of preli,minary consultation in the 
Department of Geography, University of Durham, in January 1984, a 
research strategy was devised to ensure completion within four 
years. Because the author was seriously ill between August 1984 
and January 1985, the timetable has been delayed. The research 
also proved to be extremely difficult. 
Data collection was based on library searches, interviews 
with relevant officials, and above all personal fieldwork. 
Library searches were conducted widely to discover 
historical sources on the evolution of Makkah and its transport 
system (Chapters 1 and 2). Most. helpful were the Department of 
Geography library, Umm AI-Qura University, Makkah; the Department 
of Geography library, Department of Oriental Studies library, the 
Documentation Unit at the Centre for Middle East and Islamic 
Studies and the main University library, all at the University of 
Durham. 
A computer search was made in the King Abdu1aziz City for 
Science and Technology in Riyadl"r, to collect as much relevant 
material on the study area as possible. 
Interviews were held with many relevant officials and 
experts in Makkah and Riyadh, notably: 
Hajj Research Centre, Jeddah and Makkah; 
the City Municipality and the Traffic Police Department, 
Makkah; 
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Public Transport headquarters in Riyadh, and their office in 
Makkah; 
Ministry of Interior, the Public Security General Department 
(PSGD) of Traffic, Riyadh; 
Ministry of Transport, Department of Transport Branch, 
Jeddah; 
Deputy at the Ministry of Town Planning, Riyadh; 
Ministry of Planning, Riyadh and Jeddah offices; 
Ministry of Defence and Aviation General Directorate of 
Meteorology, Makkah Station; 
Ministry of Information, Jeddah and Makkah offices; 
Watson, Saudi Arabia Consulting Civil Engineers, Consultants 
to the Ministry of Municipal and Rural Aff~irs, at their 
office for storm-water system and drainage, Makkah. 
Interviews'were also held with numerous city dwellers and vehicle 
drivers in Makkah. 
Because of the obvious limitations of available data, 
however, extensive fieldwork was necessary. In addition to the 
collection of further documentation, the fieldwork involved the 
design of several questionnaires (copies of which appear in 
Appendices A, B, C, 0, F and G) were distributed in samples 
throughout the population of Makkah. These questionnaires were 
concerned with the following:· 
car ownership and origin/destination survey (see Chapter 3); 
the public transportation survey and data review (see 
Chapter 4); 
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parking studies (Al-Harsm area .. hospitals, shopping areas 
government offices, and the residential areas) (see Chapters 
6, 7 and 8). 
The research also involved intensive fieldwork counting 
parked cars on city streets (see Chapters 7 and 8), measuring air 
and noise pollution levels, and reviewing road accident data (see 
Chapter 5). 
From June 1984 to the end of August 1984 survey interviews 
were conducted with authorities 
in the city Municipality; 
in the Public Transport Office; 
with some' of the city dwellers. 
The purpose of these interviews was to understand the 
transportation problems of the city. The contributions of people 
interviewed appears at appropriate places in the text. 
Methods of distributing questionnaires in 1985 were 
standardised so as to achieve uni formi t y between the di fferent 
types of survey. The following methods were used: 
1 The writer personally conducted the fieldwork between 20 
February 1985 and 20 July 1985. 
2 Interviews for longer surveys were mainly conducted by 
students from the Department of Geography, Umm Al-Qura 
University, who were resident in Makkah. Their knowledge and 
first-hand experience of the city districts and local 
behaviour was invaluable. 
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3 Survey field sheets were printed in both Arabic and English 
to facilitate responses from non-Arabic speaking people. 
4 Identity cards, bearing the photograph of the researcher, 
were held. 
5 Permission was received from Makkah Province Office (Emarrat 
Makkah office) to conduct the research and encourage 
residents to help in answering questionnaires. 
In May and June 1986, the writer conducted fieldwork to 
measure traffic noise levels in the city by using an XER-430-V 
Sound Level Indicator machine, obtained from the Department of 
Geography, University of Durham. 
In May and June 1987, the writer conducted another period of 
fieldwork, comprising two elements: 
a questionnaire distribution, for which see Appendix G; 
b the measurement of atmospheric levels of carbon monoxide 
from automobile exhausts, using a manually operated Co 2000 
Carbon Monoxide indicator, obtained from the Safety 
Department, University of Durham. 
Data collected in the fiel d were program med for computer 
analysis to give a clearer picture of transport problems in the 
city. Computer Centre facilities at Umm AI-Quram University and 
at the University of Durham were used. SPSS and SPSSX programs 
were used to run statistical analyses, and GIMMS program was used 
to produce graphics. 
The results of each survey are to be found in Chapters 3, 4, 
5, 6, 7 and 8. Although much of the statistical information used 
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in this study, collected from government institutions, does not 
extend beyond 1985, in some cases, where available, more up-to-
date information has been included. 
Colour photographs, although costly, were taken extensively 
in order to support statements which might otherwise seem 
exaggerated or even fictitious. 
Both qualitative and quantitative methods were used to 
analyse statistically transport problems in the city. Two 
techniques proved useful: 
a normal frequency distribution (numerical and linear); 
b the Pearson Correlation Coefficient, required to examine the 
relationship between two variables (dependent and 
independent) • 
These two techniques are used in Chapter 3 through to Chapter 8. 
Theoretical and mathematical models were not much used for 
several reasons. First, a full application of international 
models of trip generation, trip attraction and production, as in 
land-use transportation surveys, would have required heavy 
expenditure over a long period, and was clearly beyond the means 
of the researcher. The present work does, however, present a 
genera 1 picture of tra ffie movement fro m 44 samples in each 0 f 
the 27 zones with a population greater than 20,000, collected 
personally in 1985, 1986 and 1987 during the limited time of 
summer vacation visits. 
Second, the study is primarily concerned with transport 
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problems at destination, and demands of people on the 
transportation system and the facilities they require, rather 
than with the dynamics of trip generation as such. In practical 
terms, data such as the number of dwelling units and households 
in each zone of the study area, the number of persons or 
employees, and income levels, are unobtainable in an interview 
situation and unavailable from official sources. To use 
mathematical models effectively, these data would need to be 
available. Arguably, the transport problems of the city are clear 
enough without the use of a model. Indeed, present models could 
well be inappropriate. For instance, had the gravity model (which 
is widely used) been adopted, it is unlikely that this model 
could take into account activity generated by the religious life 
and purpose of the city, nor 'its cultural importance in Saudi 
Arabia. The religious function of the' city affects movement 
throughout the day, the flow towards AI-Haram occurring five 
times each day with some variation in volume, the nature of which 
is not known. Neither would a conventional model easily take into 
account traffic flaw being greater at night in Ramadan (the month 
of fasting) and during the Hajj. To be useful, the gravity model 
would need modification. 
The author, in exploring the literature on parking, has 
found that parking problems are treated empirically rather than 
theoretically. 
Traditionally parking is considered by the analyst as mare 
in the realm of statistics than dynamics. (12) 
- 22 - Introduction 
But 
On no account must the parking problem be considered in 
isolation from traffic problems as a whole. (13) 
As a basis for tHe work of improving the parking situation 
in the city, as much statistical data and direct observation as 
possible must be assembled. The more figures that are available, 
the more surely can future developments be gauged. Because of the 
break in the series of figures such as, for instance, the number 
of households and dwelling units, and car ownership level in 
every district, the author offers his own mathematical formulae 
(equations) for calculating (however approximately) present 
car parking'needs, as well as likely future needs. This has been 
done by estimating ownership and population growth in relation to 
parking facilities. These equations are presented at appropriate 
places in this text. The calculation of the present need for 
parking space is extended to cover the entire city. 
0.5 Structure of Thesis 
This thesis is divided into eight chapters, excluding the 
Introduction and Conclusion. Chapter 1 discusses the physical and 
historical geography of Makkah and ahows how the city grew and 
how the road system is largely unsuitable for the modern age, 
being the product 0 f the era before motor vehicles. Chapter 2 
continues this theme by showing how road improvements have been 
made in conjunction with the increase in the number of motor 
vehicles in Makkah. Chapter 3 then shows how di fferent modern 
transportation methods playa significant role in population 
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mobility for di fferent purposes. The aim here was to establish 
whether private car ownership affects the role of public 
transport in the city. The rapid increase in the number of 
private cars has accelerated the decline in the level of public 
transport services. Specific transport problems, namely 
congestion, unpleasant environmental conditions (noise, air 
pollution) and road accidents which are the result of the rapid 
increase in the number of private motor vehicles, are discussed 
in Chapter 5. Chapter 6, 7 and 8 together show different aspects 
of the effects of the rapid increase in the number of private 
vehicles, such as access to different institutions and buildings, 
and the effect of land-use, topography and weather on the 
, 
behaviour of people in using car parking facilities. These 
chapters also ask whether the available parking facilities cope 
with demand for parking space. Various key locations in the city 
are investigated around AI-Haram, at hospitals, shopping centres, 
residential areas, and educational institutions. The purpose of 
focussing on car parking is to discover whether car parking is 
the major transport problem in Makkah as it is in other cities in 
the Saudi Kingdom. For instance, in the city of Jeddah (the gate 
of Makkah) in 1977 most car parks in the city centre were filled 
beyond their practical capacitY'(over 7,000 vehicles were parked 
in 4,000 spaces). Underprovision in Jeddah was evident by car 
parking on the access and circulatory routes "jamming" the car 
parks. In spite of achieving some progress in expanding surface 
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car parks and incorporat ing car parking decka within ne w 
developments at some commercial centres in Jeddah, there is still 
a large shortfall in the planned parking proviaion (14). In 
addition to that in AI-Madina, the car parking'problem, 
specifically around the first circular route, reaches saturation 
point because of the shortage of car parking spaces (15). 
Comparing the problem of car parking in the city centre of Jeddah 
and the city centre of Makkah where AI-Haram and the commercial 
area adjacent to it with a multi-story car park with a capacity 
of 600 cars and the other car park far from the city centre (900 
metres) with a capacity of 450 cars and considering the AI-Haram 
area when over 20,000 (16) motor vehicles were entering and 
terminating at AI-Haram area before rriday prayer on the 25th of 
Ramadan (23 May 1987), what would the traffic situation be in the 
absence of sufficient car parking facilities if streets were used 
entensively instead? So, car parking problems in the city require 
much attention from researchers. If this problem remains out of 
control it could paralyse the city and cause considerable damage 
to the city environment. This is because 
and 
••• the most interactive physical element of the land-use 
.and transport system is the parking facility. 
It is important to stress that parking facilities affect the 
dynamics of land-use ~nd transport performance to a similar 
extent as a highway bottleneck. The feedback effects not 
only produce rapid re-adjustments in the total system, but 
parking represents an extremely powerful planning control. 
ror example, a decision to restrict general parking in a 
(CeO) can change the model split substantially (17)' 
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Without control, parking on the street can lead to dangerous 
traffic conditions and to the loss of road space needed for 
moving traffic. Uncontrolled street parking impedes loading 
and unloading and encourages double parking, leading to 
serious traffic congestion. Cars are often parked too close 
together making it difficult for vehicles to enter or leave 
the parking spaces; not only di fficult but also dangerous 
for moving traffic and pedestrians (18)' 
Thus, studying car parking problems in Makkah is of great 
importance, and urgent action from the city authorities will be 
aeen to be vital. Indeed, parking is now, in many towns, 
the key to proper traffi~ control and transport policy 
implementation (19)' 
Chapters 6, 7 snd 8 also discuss the suitability of the location 
of certain important centres in the city and whether their 
distribution affects the access of people. Thus: 
Many scholars have argued that the care with which people 
can reach employment locations, retail and services outlets, 
and recreational opportunities, should be considered in any 
assessment of the health of a city (20)' 
Through the eight chapters of this thesis, and its 
Conclusion, a number of specific recommendations are made. These 
are summarised in Section 9.4 of the Conclusion. If implemented, 
some of these ideas, it is hoped, would contribute to the 
solutions of the transport problems which currently prevail in 
Makkah at present and which seem likely'to grow in future. 
0.6 Problems Encountered 
It has to be admitted that several problems were encountered 
which made this research difficult to complete. Not only is 
statistical data sparse, but sometimes it does not exist at all. 
The lack of access to studies and official reports about the city 
- 26 - Introduction 
presumably because of their confidentiality was a major 
frustration. Moreover, the author's limited financial budget 
obviously affected the conduct af fieldwork, while his own 
efforts were inevitably limited by his personal energy budget, 
which no enthusiasm could extend. In addition, we faced some 
problems while conducting fieldwork interviews in 1985, 1986 and 
1987. Those problems are: 
1 The number of dwelling units is not known. That they are not 
numbered creates sampiing difficulties. 
2 In the socio-economic survey, because af the head af the 
household being at wark in the marning we were farced to 
carry out the survey in the evening for just a few hours 
between 17.00 and 20.00 hours, which extended· the time 
necessary to distribute 1200 survey samples and so put us 
behind schedule (see Chapter 3). 
3 Detailed requests about journeys made by household members 
were difficult to obtain especially where asking about 
female journeys for socia-cultural reasons. This limited 
the analyses to male journeys, which clearly fails to 
illustrate population mobility as a whole. 
4 There was little value in replies from people wha did not 
take the questionnaires seriously or answer realistically. 
5 Furthermore, the small size of the team of helpers made it 
difficult to speed distributing questionnaire samples. 
6 Because the team which helped to distribute the 
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questionnaire samples were students from the Department of 
Geography, Umm Al-Quara University in Makka, who had 
lectures to attend, progress was very slow, which put us 
under pressure to extend the plan of work from three to six 
months. 
7 Refusal of people interviewed in the socia-economic survey 
to give figures about their income level prevented further 
analyses in connection with car ownership. 
8 It had been hoped to include an investigation about the 
journey to school: how it is made, the suitability of school 
distribution according to student hours, and locations. Such 
investigations were, however, impossible because, at the 
time when the socia-economic survey was conducted, apart 
from students at the University who had summer courses, 
students were on national summer holiday. 
9 Several people spoke neither Arabic nor English, causing 
communication difficulties. 
10 There were some complaints from interviewees about the 
length of the questionnaires and the type of questions 
asked, such as 'how many members are there in your family?', 
'how many cars have you?' and 'why are you here and going 
there?' • 
11 The hot weather conditions (see Chapter 1) discouraged 
people from cO-Qperating with us especially in those 
questionnaires required to be conducted on city streets, in 
bus stations and in shopping areas. Moreover, the hot, sunny 
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weather also discouraged us from conducting any work in the 
open air between 11.00 and 16.00 hours, except in very 
limited situations such as counting vehicles parked at 
shopping areas continuously from 09.00 to 20.00 hours. 
The general nature of statistical data concerning road 
traffic accidents in the city resulted in some rather general 
conclusions, whereas it had been hoped to make an in-depth 
analysis. This was to establish how far road accidents 
correlated with each hour of the day, weekdays and weekends, 
weather conditions (sunny, cloudy, hot, rainy, dusty), their 
spatial distribution, and the sui tabili ty 0 f road layout, 
adequacy 0 f road signs, etc (see Chapter 5). 
Data about the number of people making Ummra (Little 
Pilgrimage) outside the period of Hajj, and how their number 
varies from season to season, weekdays and weekends, and their 
origin (inside or outside Saudi Arabia), does not exist. Such 
data would be very helpful in establishing their demand for 
transportation and parking facilities, their ease of access to 
the AI-Haram area, and the sort of transportation problems they 
face. This subject requires further research. 
It had been hoped to measure levels of noise and air 
pollution in a range of areas covering the major roa'ds of the 
city road network. Also, it had been hoped to extend this 
moni tor ing over a sUbstantial period of ti me in order to 
establish a clear picture 0 f seasonal variations in levels of 
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noise and air pollution. However, a number of factors prevented 
the realisation of our hopes. The time limit for research was 
·only four years, and measurements could be made only during the 
summer holidays. The limited range of instrumentation available 
prevented the simultaneous measurement of temperature, humidity 
and wind direction. (Such instrumentation would have been 
necessary to establish their relationship with levels of noise 
and air pollution, and their relationship with traffic volume on 
the city road network.) The limited function of the 
instrumentation available to us for measuring air pollution (only 
carbon monoxide) made establishing levels of other car ·exhaust 
pollutants difficult, and, therefore, comparison with research 
elesewhere. The instruments we had were not entirely automatic, 
and this created 'such difficulties as to leave little choice but 
to limit the time spent on measurements. 
Given the time constraints, it was difficult to cover every 
transportation problem, and impossible to investigate some of 
them in any depth (e.g. parking demand at government offices, 
access to office locations by employees and the public, the 
demand for parking space at mosques). 
The lack of detailed maps, such as geological maps, 
structural maps and climatological maps, also made it difficult 
to support some of the ideas discussed in this study. 
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CHAPTER 1 
ASPECTS or THE PHYSICAL AND HISTORICAL GEOGRAPHY or HAKKAH 
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1.1 Location 
Along the western coast of Arabia, from the Gulf of Akaba in the 
north to the Strait of Bab el Mandeb in the south, lies a narrow, 
sandy plain, varying in width between 50 miles and less than two. 
This plain is known as Tihama. Bordering Tihama to the east is 'a 
range of rocky mountains. 
Situated to the east side of the Red Sea, roughly half way 
between the Gulf of Akaba and the Strait of Bab el Mandeb, lies 
the port 0 f Jeddah. Some 20 miles to the east 0 f Jeddah, the 
lower spurs of the Al-Sarrat mountain range rise over the coastal 
plain. A further 20 miles inland, among winding chains of barren 
mountains, lies Makkah, its people cut off from free intercourse 
with the rest of the region by the sterile nature of its 
environment (1). 
1.1.1 Site and Situation 
Makkah is located in the western region of Saudi Arabia, 
often called AI-Hejaz region (2), 21 0 25' north a f the Equator 
and 390 44'30" east of Greenwich. Its elevation above sea level is 
280 metres (3). The city is situated in the heart of a valley, 
expanding naturally from the AI-Sarrat mountains which form a 
natural barrier, separating Najad (to the east) from Tihama (in 
the west) (4). Makkah is shaped like a crescent which lies in a 
deep, narrow valley. The valley runs from north to south with a 
slight easterly trend. The valley of Makkah has three outlets: 
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a To the north is the ravine, EI Muabda, bearing to the east, 
leading to Arafat, AI-Taif and Najad. 
b To the south is Al-Missfalah, leading to Wadi el Tarafyn and 
the Yemen road. 
c To the south-west is Harat el Bab, leading to Jeddah and the 
Al-Madina road (5). 
The city plays a significant role in connecting neighbouring 
cities. ror example, AI-Taif, about 92 km to the east; AI-
Madina, about 450 km to the north; and Jeddah, about 73 km to the 
west. This last city is the gateway between the city of Makkah 
and the rest of the world, since it has a sea port and airport, 
which Makkah lacks (see rigure 1). 
1.2 The Origin of Makkah 
According to Muslim historians, the existence of Makkah 
dates back to the year lB92BC, when the prophet Abraham 
discovered the site of Makkah, supposedly after being ordered by 
Allah (God) to migrate there from Syria. Abraham brought Hagar, 
his wife, and their child, Ismail to this gorge, between rocky 
hills, parched and barren under the Arabian sun, where it is 
impossible to live without water. 
In accordance with Muslim belief, when Abraham left his wife 
and son in Makkah to return to Syria, a miracle happened in the 
appearance of Zam-Zam, a well of water. This incident is 
considered the prime factor initiating the city. 
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After a short period of time the prophet Abraham returned to 
Makkah to visit his wife and son, and was ordered by Allah to 
build the Kaaba. This was the first place to be built and the 
main origin of the city. After Abraham had completed the Kaaba, 
he was told to encourage people to perform Hajj. This was 
considered another contributory factor leading towards the city's 
birth. People were encouraged to stay in Makkah, at least for a 
short while, in order to complete the Hajj ceremony. Some 
decided to live there permanently. 
1.3 The Growth of Makkah 
According to Muslim belief, Allah selected this isolated and 
lonely place in the midst of the barren foothills of the Arabian 
Peninsula to be a new residence for,Abraham and his family. 
After the well of Zam-Zam miraculously appeared, and before 
Abraham began to build the Kaaba, the Arab tribe of Beni Jorham 
came to settle in Makkah, with the permission of Ismail and his 
mother. Ismail then married into the Jorham tribe. He 
considered the well of Zam-Zam to be his property. ,After his 
death, the Jorham tribe inherited the well of Zam-Zam and Kaaba 
(6) 
• Afterwards, the tribe of Kuza'a kept possession of the 
Kaaba for about three centuries. Cusay Ibn Kilab was one of 
their successors (7). 
In the time of Cusay Ibn Kilab (fi fth to sixth century AD), 
permanent dwelling houses were first built in the valley of 
Makkah, although the majority of dwellings were houses or tents 
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of hair cloth. After the death of Qusay, the Quraysh improved 
and enlsrged the town (B). 
The Quraysh tribe used natural materials for building their 
houses and confined themselves to the valley, because Qusay Ibn 
Kilab did not allow people to build their houses on mountains 
surrounding the si te of Kaaba. He did not w ish any building to 
be sited higher than it for reasons a f respect (9). It can be 
deduced that most houses were one storey. 
1.3.1 Hakkah During the Caliphate Period 
At this time, there was a high density of houses around the 
holy mosque, because most of the migrants from the Islamic world 
preferred to be near it. The tribes· formed suburbs on the 
outskirts of Makkah (10). 
During this period, the site of the city was expanded by the 
second Caliph 'Omar Ibn Al-Khtab, who first built a mosque around 
the Kaaba in the year 17AH, about 638AD. This Caliph discovered 
that the mosque was too small to cater for the number of people 
performing daily prayer, so-he bought the small houses around it 
and demolished them, the space created thereby becoming part of 
the mosque. This Caliph was also the first to build a wall round 
the holy mosque (l~). Houses demolished at the time of the 
Caliph Omar to expand th~ area of AI-Haram were rebuilt 
elsewhere, thereby adding to the expansion of the city, but no 
data has been found concerning the built up area of that time. 
In 27AH (about 64BAD), 'uthman Ibn Afan, the third Caliph, 
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enlarged the square of the mosque. By the end of 40AH (66lAD) 
the size of the built-up area in Makkah was 165,000 square 
metres, about 16 hectares. 
1.3.2 Hakkah During the 'Ummayad (662-750AD), 'Abbasid (750-
1258AD), fatimid (1258-1500AD) and Ottoman (1699-1924AD) 
Periods 
During the Ummayad Caliphate, Makkah experienced little 
growth. Any real growth occurred in the reign of Caliph Ibn Al-
Zubayr. He enlarged the enclosure of the wall by purchasing 
properties from Makkah's residents and after levelling them, 
included the area within the mosque. By the end of the Ummayad 
Caliphate in l32AH (about 752AD), the area of Makkah was 346,000 
square metres. At that time, the boundaries of Makkah extended 
from Al-Raia Mosque to the east, and to Shubikah Square in the 
south-west (12). 
Throughout the Abbasid Caliphate, Makkah did not undergo as 
much growth as happened during the Ummayad Caliphate, because the 
development of Al-Hejaz region was neglected, causing many of 
Makkah's residents to emigrate to Syria. Iraq, Egypt and Morocco. 
The only growth that the city witnessed at this time and during 
the Abu Ja'afar al-Mansoor Caliphate in l39AH (about 759AD) was 
the expansion 0 f the north and south sides 0 f the mosque which 
was enlarged to twice its previous size (13). 
In l63AH (780AD), the Caliph Al-Mahdy added to the size of 
the mosque by buying land from Makkah's residents (14). 
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During the ratimid Caliphate, Makkah experienced little 
settlement growth, although many castles were built by the 
Caliphs themselves. The size of Makkah by 923AH (15l2AD) was 
588,000 square metres. Up until llOOAH (1689AD), Makkah was a 
good example of an Arabian Muslim town, where the mosque and 
squares represent the basic centre of the city. The reason for 
this is that Islamic instruction, guidance and social affairs 
were directed by rulers of cities from such centres. Afterwards, 
mosques and squares which surrounded the rulers' houses 
functioned as basic centres for these cities' activities. By 
this time, Makkah had developed its important core (the Holy 
Mosque) and an open square round it which was bounded by a 
residential area. Small shops filled in where possible and 
smaller mosques were built, scattered throughout the city (15). 
In the ottoman period (between 1000AH and l343AH: 1699-
1924AD), Makkah came under Turkish rule. During this time, the 
built-up area enlarged considerably to meet the ever-incerasing 
number of pilgrims. Most of the streets which were constructed 
at this time were unpaved and were expanded to meet heavy traffic 
movement during and outaide the period of Hajj (16). In this 
period the city area grew up to 1,400,000 square metres (17). 
One of the visitors to Makkah in the 18th century was 
Burckhardt. He described the city thus: 
Makkah may be styled a handsome town, its streets are 1n 
general broader than those of eastern cities, the houses 
lofty and built of stone; and the numerous windows that face 
the streets give them a more lively and European aspect than 
those of Egypt or Syria, where the houses present but few 
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windows towsrds the exterior. In most towns of the Levant, 
the nsrrowness of the streets contributes to its coolness; 
and in countries where wheel-carriages are not used, a space 
that allows two loaded camels to pass each other is deemed 
sufficient. At Makkah, it was necessary to leave the 
passage wide for the innumerable visitors who here crowded 
together and it is in the houses adapted for the reception 
of pilgrims and other sojourners, that windows are so 
contrived as to command a view of the streets. 
The streets are all unpaved; and in summertime the sand and 
dust in them are as great a nuisance as the mud is in the 
rainy season, during which they are scarcely passable after 
a shower; for in the interior of the town the water does not 
run off, but remains till it is dried up. (18) 
1.3.3 Modern Makkah 
The city of Makkah is ancient, but is regarded as eternal, 
as symbolised 'by the Kaaba and the Holy Mosque. This has 
resulted in continued expansion. During the period of the Saudi 
government between IJ4JAH and l375AH (1924AD to 1955AD) when 
petroleum was discovered in the Kingdom, and from then to date, 
with the establishment of a stable nation-state, Makkah has 
undergone rapid growth. The city expanded in all directions. 8y 
1968, it had grown to cover an area 0 f 19,73, 000 square metres 
(1112 hectares) (19). In 1982, the total area of Makkah city was 
about 150,000 hectares, while the built-up areas were around 4800 
hectares (20). Fast and convenient methods of transportation 
also helped the city towards this rapid expansion and growth (see 
Figure 2). 
Through its long history, the change in the city has been 
great. During the past two decades there has been a new era of 
development and expansion. Modern planning has been applied in 
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recent years, focusing on modern communication, public services 
and other improvements. The city expanded along roads through 
mountain valleys, away from the city centre. The construction of 
new streets in different parts of the city helped its expansion. 
Makkah's 35,269 houses (1970) are closer together in the old 
city than in the newly developed residential areas. With the new 
projects which have been established, many houses, especially 
those in the old city, have been demolished in order to enlarge 
the area of the holy mosque and to construct new and wider roads. 
The city extended over the mountains located within the city and 
also along the main streets leading out of it. Such streets are 
AI-Aziziah Street, to the north-east, about 11 km from the city 
centre; AI-Taneem Street, to the north-west, about 8 km from the 
centre; AI-Missfalah, to the south at a distance of about 4 km; 
Jiyad to the east, about 2 km from the city centre; and Umm al 
Daraj, to the west, about 8 km from the centre (21). In 1984, 
new streets were constructed. These streets are: Al-Rassifah, to 
the west of AI-Haram, about 7 km from the city centre; AI-Kakia, 
to the south, about 8 km from the centre. AI-Hajj Street and Al-
Taneem Street, north of AI-Haram, are at a distance varying 
between 7 and 9 km. 
1.4 The Historic function of Makkah 
Makkah was the most important commercial city in the Arabian 
Peninsula, because of its location mid-way between Syria in the 
north and Yemen in the South. The market of the city was much 
- 43 - Chapter 1 
visited by traders from abroad. Traders brought products such as 
glue and woad from Africa, leather goads and clothes from Yemen. 
Indian spices from Iraq and oil, cereals, silk and weapons from 
Egypt and Syria. Mast of these products were sold in Makkah to 
local inhabi tants and to people from abroad. Addi tionally, in 
the Quryash Period, Makkah gained the importance of being the 
centre of money exchange, equivalent to the banking system today. 
Above all, the status which the city acquired after the prophet 
Abraham came to it was the religious one (22) • 
• 1.4.1 The City function in the Islamic Period 
Since the beginning a f the Islsmic Period, Makkah has 
continued to grow, and gained addi tional spir itual importance 
following the Prophet Mohammed and the birth of Islam. from this 
time, Makkah w~s nat founded so much an trade and a source of 
material gain, but flourished as a religious and spiritual centre 
for the Muslim world. finally, the city gained additional 
importance when it became the capital of the Al-Hejaz region in 
1911 (23). 
1.5 The Structure of the City 
The old city and the area immediately around it farm the 
historic core of the holy city which clusters around the Haram, 
the focal point. This area has developed over the past centuries 
to serve the specific purpose of providing both residential and 
allied service areas for people wanting to live near the Haram. 
This natural desire to live near Al-Haram has led to the use of 
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all available space to provide living and shopping facilities. 
Roads, squares and othe~ open spaces have suffered in the search 
for building sites. 
In addition to the shopping areas adjoining the residential 
areas around the Haram, som e banking facili ties were also 
incorporated to provide for the financial transactions 0 f the 
Hadjis (pilgrims). The characteristics of this area are: 
a dense residential housing; 
b seasonal housing units; 
c commercial areas. 
As the city grew, development of the areas around the Haram 
formed the same pattern in so far a~ the topography would permit. 
Shopping and commercial activities followed the main road to and 
from the centre, diminishing in size and importance according to 
their. accessibility and proximity to the Haram. 
A major feature of the city structure is the grouping of 
communities by country of origin of the Hadjis who, in the past, 
preferred to stay on and settle in the holy city. Many African 
people, for example, have gathered in an area to the west of 
Makkah. However, due to low incomes, this trend has led to the 
growth of sub-standard housing in many of the out-lying areas, 
With the need for additional residential areas, due to the 
continuous increase in population and with the presence of modern 
transportation facilities, it became possible to break the 
established patte~n of development. New residential area!, 
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containing the necessary supporting services, have now sprung up 
away from the Haram. At AI-Zahar, for example, an area fairly 
distant from the city centre, a modern development of houses and 
villas is taking place. The need to create new city streets has 
resulted from traffic demand. 
The mountainous terrain prevents the development of an 
airport in the vicinity of Makkah. Jeddah sirport thus serves 
both Jeddah and Makkah. The structure of the city and the nature 
and distribution of the major land uses historically have grown 
and developed to serve the holy city's dominant function as the 
spiritual centre of the Muslim world and, as part of this, to 
welcome many hundreds of thousands of pilgrims each year (24), as 
well as those who come regularly during the year to perform 
Ummrah (little Hajj) and to visit the holy Kaaba and Mosque. 
1.6 The Geological Structure 
The geological structure of Saudi Arabia was set in the Pre-
Cambrian era and results from two major geological divisions: the 
Arabian Shelf and the Arabian Shield, in the east and in the west 
respectively (25). The Arabian Shield forms the almost strsight 
2,000 km long eastern shore of the Red sea and it extends inland 
for as much as 800 km to form the Plateau of Najad, near Riyadh 
(26) 
• This vast Precambrian complex, comprising schists, gneiss 
and granite rocks, occupies roughly one third of the western 
Arabian Peninsula (Figure 3). The Arabian Shield is a massive 
formation a f ancient igneous and metamorphic rocks which has 
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undergone little folding since the Cambrian period. The later 
stages of the Eocene, Miocene and Pliocene periods were 
accompanied by deep-seated faulting which brought lava to the 
surface and, as a result of geological evolution, extensive lava 
flows of Tertiary and Quaternary origin developed in north and 
south Arabia '(27). 
The city of Makkah is situated in an area of crystalline 
rocks which include igneous and metamorphic rocks such as schists 
and gneiss. The area also contains granitic rocks of Pre-
Cambrian age (28). 
The exposed bedrock in Makkah is composed predominantly of 
granites, granodiorites, diorites and dyke intrusions. This 
group of rocks is part of the Nubo-Arabian Shield (29). 
1.7 The Physical Geography of Makkah 
Makkah is shaped like a crescent which lies in a deep, 
narrow valley. The valley runs northwards with a slight easterly 
trend. The city lies amid a complex of rugged mountains and 
alluvial valleys. The hills rise adjacent to the valley, to 
between 200 and 400 metres above its floor. The city's relief is 
called AI-Bitah. The famous Zam-Zam well is located in the 
valley, together with the holy Kaaba, at an elevation of 277 
metres above sea level. These topographic conditions cause the 
AI-Haram area and other areas along the valley water course to be 
exposed to flood action (30). 
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1. 7.1 Relief 
The topography of Makkah is complex with numerous mountains 
with unique physical characteristics and historical sssociations. 
These mountains are: 
Thawur Mountain 
Located to the south of Makkah, Thawur Mountain rises to 759 
metres. The route to it from AI-Haram passes through mountains 
on both sides over a distance of 8 km. From the summit of Thewur 
Mountain, Makkah and the surrounding mountains may be seen 
clearly. On this mountain is the cave in which the Prophet 
Mohammed and his friend, Abu Baker, hid from the Quraysh tribe 
after they had rejected his message. From here, they left 
secretly for Medina, an event known as the "Hijra", which 
indicates the beginning of the Islamic calendar. 
Hira Mountain 
Hira Mountain lies to the north of Makkah and to the west of 
the route to Arafat Plain. It rises to a height of 634 metres 
above sea level, and has rough slopes on all sides. From Hira to 
AI-Haram is 13 km. Hire mountain also has a cave, facing the 
holy Kataba in which the Prophet Mohammed used to meditate before 
he became the messenger of Allah. In this cave, Mohammed 
received the first message of the revelations which were to 
become the Qurtan (31). 
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Abu Qubays Mountain 
Abu Qubays Mountain lies to the east of the Holy Mosque. 
Its height is 372 metres and its slopes trend roughly toward the 
east and north-east, where it extends and takes the name of 
Khandama Mountain, the summit of which rises to 420 metres. At 
the peak of Abu Qubays Mountain is the Bilal Mosque. 'Since the 
mountain is located just a few metres from the eastern wall of 
the holy mosque, many people have built their houses on its 
slopes so as to be close to Al-Haram. These houses are clustered 
so compactly that it was necessary to build flights of steps 
instead of streets, to reach them. The street which is situated 
between the holy mosque and Abu Qubays Mountain is very narrow 
(about eight metres) and creates congest.ion for vehicle movement. 
Qaiguan Mountain 
To the west of Al-Haram, Qaiquan Mountain faces Abu Qubays 
Mountain. It rises to 430 metres and slopes steeply towards the 
east, south-east and west. Qaiquan Mountain is part of a complex 
mountain chain which extends in a northerly direction. It has 
several names, depending on location, and in recent times, has 
become known as Hindi Mountain. Since this mountain also lies 
close to the Holy Mosque, many people have built their houses on 
its slopes. Streets were built on this mountain, the slopes of 
which allow road construction, unlike on Abu Qubays Mountain. 
However, flights of steps are sometimes built where streets 
cannot be constructed to reach the houses. The gap between this 
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mountain and the Holy Mosque permits the building of a street, 
the width of which is rather more than 12 metres. 
Ummar Mountain 
Ummar mountain extends from Ash-Shabikah districts to the 
AI-Missfalah district, from north to south. It lies to the west 
of the Holy Mosque. It is the northern part of the mountain 
chain, parallel to the Qal'at Jiyad mountain chain. 
Qal'at Jiyad Mountain 
Located to the south-east of the holy mosque, between Jiyad 
and Missfalah streets (known as AI-Misial Street and Misial AI-
Harasani Street) and rising to 406 metres, sloping gently towards 
. 
the north, this mountain is named 'Qal'at Jiyad' because of the 
castle which is located on its summit. This castle also faces 
north towards the Holy Mosque. 
Adhakir Mountain Chain 
The Adhakir mountain chain lies to the north of the Holy 
Mosque and rises to about 426 metres. The peak of this mountain 
chain is located in the northern part at 442 metres and slopes 
abruptly eastwards. 
Kaaba Mountain 
Kaaba mountain lies to the north-west of the Holy Mosque and 
rises to an elevation of 340 metres, sloping gently in all 
directions. This mountain is named after the rocky stones which 
were taken to build the Kaaba. 
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Al-Rkham Mountain 
AI-Rkham mountain lies at the upper part of Makkah, to the 
north of the holy mosque. It rises to 883 metres and has rough 
slopes in all directions. 
Bani Amir Path 
Bani Amir Path is located to the north of Al-Gaza Street. 
This path is famous as the birth place of the Prophet Mohammed. 
It is very densely settled and lies just 300 metres from the Holy 
Mosque (32). 
Al-Hajoon Path 
AI-Hajoon Path lies to the north of the Holy Mosque, about a 
kilometre from Al-Haram. Its fame is due to the Prophet 
Mohammed's entry into Makkah this way (33). 
It can be concluded that the city network is affected by the 
complex of mountains and the valley water course. The city's 
primary and secondary streets fallow the natural water course of 
the Makkah valley, since the mountains limit their development. 
As the built-up area extended over the mountains, other types of 
roads were constructed, unlike the city streets. These roads are 
very narrow, often stepped, and are unsuitable for vehicles. 
1.8 Climate 
Makkah is very hot in summer, warm in winter, and dry for 
most of the time. Breezes seldom reach the city because of the 
surrounding hills and its distance from the Red Sea (the share of 
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which is about 75 km from the city). Wind conditions in the city 
are variable. For about 50 percent of the time winds are south-
westerly; the remainder are predominantly north-westerly and 
north-easterly. Winds are relatively cool, except in the summer 
when they are hot and carry dust and sand from the south (34). 
The south-westerly wind is usually very dry when it reaches 
Makkah, because it has been passing over land surfaces for a 
great distance ( 35). 
1.B.l Temperature 
Climatic data are available for a only short span. The 
annual average temperature is 31.0oC. Such a high temperature 
occurs because: 
1 Makkah is far from the effects of the sea; 
2 High mountains surround the city; and 
3 Makkah is within the tropical limits, which means that the 
sun is almost directly overhead. 
1.B.l.l Summer Temperature 
In August, the maximum temperature is 42,OoC and the minimum 
39.SoC. In June, the maximum is 45.SoC and the minimum 35.6oC, 
while in July it is 42.6oC maximum and 36.7oC minimum. In 
September, the maximum is 41.4oC and the minimum 35.2oC. From 
the average of these temperatures it can be seen that June is the 
hottest month. 
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1.8.1.2 Winter Temperature 
The maximum is 29.00 C in December and 29.50 C in January, 
while the minimum in both months is 24.50 C. The weather in this 
season tends to be warm. 
1.8.1.3 Spring and Autumn Temperature 
The maximum temperature in April is 35.90 C and the minimum 
30.40 C. These figures increase by October to a maximum 38.60 C 
and a minimum 32.60 C. 
1.8.2 Wind Direction and Pressure 
In aummer, the sun is directly overhead at the Tropic of 
Cancer. Consequently, Central Asia has a. low pressure belt which 
influences the Arabian Peninsula, where there is slso a low 
pressure belt, due to the percentage of land being greater·than 
the percentage a f water bodies. In contrast, the Indian Ocean 
and the Medi terranean Sea both have high pressure zones. 
Consequently, Makkah is influenced by the following winds: 
a the north-western winds, which are mostly dry because of 
subsidence and the absence of large water bodies to produce 
water vapour; 
b the north-east trade winds, which are also dry because they 
pass over the desert region of the Arabian Peninsula; 
c the monsoon winds from the south-west which cause occasional 
summer rainfall. 
In winter, a high pressure belt lies over the Arabian 
Peninsula. Two other high pressure belts affect the area: those 
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of the Azores (in the Atlantic Ocean and northern Sahara) and 
Siberia. Low pressure belts are located in the Mediterranean Sea 
and the Indian Ocean. Consequently, Makkah is a ffected by the 
following winds: 
a north-eastern trade winds, which are cool, but do not have 
much influence on the city, due to the mountains;, 
b north-western winds, which bring occasional wet storma from 
the Medi terranean (36). 
1.8.3 Rainfall 
Rainfall rarely occurs in Makkah, but when it comes it may 
be sudden and heavy. The entire rainfall for a month or a year 
may occur within one or two days, causing water to flow very fast 
along the valleys towards Makkah, causing flash floods which ruin 
houses and destroy roads. Travel is limited until roads are 
reconstructed, after evaporation of the rain water (37). 
Total average rainfall for Makkah ia 163.5mm (Table 1). 
Nearly 91 percent of annual precipitation falls in November, 
December, January and March, and is attributable to Mediterranean 
cyclones. The average rainfall in January is 6.34mm; December, 
1l1.5mm; November, 21.2mm; October, 2.6mm; and September, 2.lmm 
(Table 1). However, when south-west winds (monsoon) reach Makkah 
during the summer, they cause occasional rainfall from April to 
June. Average rainfall in April is 7.2mm, while in June it is 
1. 2mm. 
Table 1.1 Monthly Distribution of Precipitation for Makkah (in millimetres) 
~ Year ~an Feb Mar Apr May June July Aug Sept Oct Nov Dec Total 
1983 21.6 7.9 5.6 476 511 • .1 
1984 7.1 0.6 0.4 18.1 12.1 38.3 
1985 .3.0 20.0 8.0 23.5 69.0 123.5 
1986 2.9 24.0 15.2 3.0 2.0 13.0 64.0 124.1 
1987 0.5 19.2 0.4 * * * * * 20.1 
Average 6.34 0.7 10.3 7.2 0.08 1.2 0.8 2.1 2.6 21.2 111.5 163.5 
---_._-----
L-_~ 
Source: Kingdom of Saudi Arabia, Ministry of Defence and Aviation, General Directorate of 
Meteorology, Station Makkah, Umm AI-Juod. 
* No data available, but average represents months calculated with the total average. 
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1.9 The Topography of Hakkah 
Topographically, Makkah is closely confined by steep-sided, 
barren hills which channel development along a series of valleys 
(wadis) - Abraham and Tundebawy valleys - and their interjacent 
.valleys (rawafid). This topographical situation has been one of 
the major factors influencing the urban pattern and expansion of 
Makkah. It has restricted urban expansion to a limited number of 
horizontal directions, and up the lower slopes of the mountains. 
The street pattern has also been influenced by topography. The 
network of ~ain roads radiates from the central area around the 
holy Haram, the centre of activity, and follows the meanderings 
of the valley. Secondary streets follow no particular pattern. 
Fortunately, however, the city has easy access, through a natural 
gap, to its Red Sea port of Jeddah. 
In the 19th century, one of the travellers, Eldon Rutter, 
wrote about the topography of Makkah: 
Makkah is the largest town in the Peninsula of Arabia. The 
main street of Makkah may be said to commence at a place 
called Shaykh Mahmood, which is situated in that narrow 
branch a f the Makkah valley - which turns out 0 f the main 
wadi at an' acute angle round the base of Jebel Quyqan. At 
this point the Jeddah road branches westward, from the main 
road which leads on to the wadis Fatima and El Medina. From 
this point the road, which averages twenty yards in width, 
proceeds south-eastwards and for more than hal f a' mile is 
known as Jarwal. Like all the streets of Makkah, those in 
this quarter are quite unpaved, Jarwal itself is ankle-deep 
with loose grey sand. 
Beyond Jarwal, the road proceeds round the base of Quyqan 
Mountain, in a gradual curve, until it points eastwards. 
This part of the road is known as Harat el Bab. Beyond 
Harat el Bab, the street takes the name of Esh-Shubaykah. 
Sending out a narrow side-street, which passes beside the 
Haram in a north-easterly direction and joins abruptly to 
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the right in a south-easterly direction and leaving on its 
left the quarter called Harat el 'amra, passes down a steady 
incline through the narrow jewellers' atreet called Zugages 
Suaq, into a wide market street known as Suk es-Saghir (Holy 
Mosque). Suk es-Saghir is in the .main valley of Makkah and 
forms part of the wadi or watercourse which runs through it. 
The street narrows shatply as it approaches the southern 
corner of the Haram. Still in an easterly direction, the 
street bears to the right a little, in order to clear the 
southern corner of el-Haram. It then becomes broader again 
and skirts the south-eastern wall of the Mosque. This part 
of the main road is unnamed, but the first part of it is 
counted as part of Harat Jiyad, while the further end 
belongs to Harat es-Safa. From thia point, the road crosses 
the Masa, and then bears to the left until its direction is 
due north. It is here called El Gashashiya, the principal 
boys' school of Makkah, it is situated at the point where it 
joina El-Masa. At a distance of five hundred yards or ao 
beyond this school, the name of the street changes to Suk-
el-Layl. To the right of this district lies the district 
known as Shiab Ali (Ali's Ravine). Further, the street 
takes the name El Ghazza. On the opposite aide of the way, 
but further along, a narrow lane leads into the quarter 
known as Shiab Armir. 
A few paces further on, the road converges upon and joins 
the market street known as El Jowdaniya, which under the 
name of EI-Muddaa for the greater part of its length, 
extends from the Masa'near El Marwa to this point. 
The single street formed by the merging of El Jowdariya into 
El Ghazza is called El Maala. At the junction are situated 
the shops of the principal grain sellers. There is an open 
space whence the three roads meet, and here the way is 
bordered by a continuous double line of small shops, stocked 
with all sorts of food stuffs and household requisites. On 
the left-hand side of the way, immediately before reaching 
the graveyard of El Maala, is a large open space, about a 
hundred yarda square. This is called El Halaga. At the. 
northern end of this market place, which is surrounded by 
houses, the city may be said to terminate. Beyond this 
point of the market place, the road widens out to a bresdth 
of thirty yards. After passing the cemetery called Jannat 
el Maala, the road becomes forty yards wide and is covered 
with deep coarse sand. This part is called El Muabda. 
Bearing at first to the north-east and then eastward, the 
road now passes on through the valley El Abtah, to a point 
some three miles further, where it bifurcates - the right-
hand branch leads to Arafa and El-Taif, while the left-hand 
branch leads to EI-Taif by the route ~f the Wadi El 
Yemaniya. At the bottom of El-Muddaa, one crosses El Masa 
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and enters a dark narrow alley which is called ES-Suwayga. 
It runs parallel to the north-west wall of the Haram and is 
separated from it by a closely-built mass of houses divided 
by several narrow crooked lanes which lead to the several 
gates of the Mosque. That narrow street continues westward, 
until it joins the main street of the city. The quarter 
lying adjacent to Es-Suwayga on its north-western side is 
known as Esh-Shamiya. An important street runs north and 
south from El Halagga, to the high ground called Es-
Sulaymania. This street is known to the south as En-Naga.· 
Further south it assumes the name of E1 ra1g. Between El 
Falg and the Suwayga market lies the quarter called El 
Garara. East of this is the quarter called Er-Rakuba, which 
extends as far as El Muddaa. 
Proceeding in a south-easterly directio~ down Suk es-Saghir 
street, one finds that it bears sharply to the left at about 
300 paces from the Haram gate called Bab Ibrahim. Situated 
at this bend, lies the quarter El Hajla. The road, after 
passing El Haj1a, proceeds due south and is known as El 
Misfa1a. At its lower end where it enters the Wad~ Et-
Tarafayn, it converges with snd ultimately joins two other 
roads: one coming from Jiyad and known as El Misyal (this is 
also a watercourse); the other coming from Suk es-Saghir, at 
a point nearly opposite the Zugag es-Suwag, and called Harat 
Abi Baker es-Sidig. (38) 
The topographical aspects have changed markedly since the 
time of Eldon Rutter. Many roads and streets of the city are now 
wide and paved to deal with the introduction of motor vehicles. 
Some of the suqs mentioned by Eldon Rutter were removed to 
enlarge the area of AI-Haram, such as Suq es Saghir. Eldon 
Rutter mentioned that the city ended at the place called Al-Halqa 
(wholesale vegetable market), but the city now extends to north 
and north-east, reaching the border of Mina. Es Suwayga has been 
demolished to enlarge the Holy Mosque. 
1.10 Administrative Districts of Makkah 
In 1898 there were nine districts in Makkah. Those 
districts have certain amenities which people need during and 
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outside the period of Hajj. One reason for the growth of the 
districts (Harah) is the need of space for people who migrated 
from the Islamic world to settle in Makkah for the rest of their 
lives. The nine districts are: 
, Jarwal, which lies to the west of AI-Haram. The most famous 
features in this quarter are the well of Dee Tuaa, the wide 
square where the Egyptian caravan used to stop and the Massafer 
Khanah. The streets in this district were wide and unpaved until 
the advent of the Kingdom's central government. 
AI-Missfalah is situated to the south of AI-Haram. 
Jyad Path is located to the east of AI-Haram. Path, in 
Arabic, denotes ,a narrow defile between hills, from which this 
district takes its name. It has many houses and the streets sre 
wide and well organised. 
AI-Qashashia is positioned between Abo Qubess mount and AI-
Haram (its eastern side). To the east of this district there is 
Ali Path, where the Prophet Mohammed was born. 
AI-Gazah is sited to the north-east of AI-Haram. This 
district is full of shops which are on both sides of the road 
leading to the upper part of Makkah. 
Bani Aamir Path is to the north of AI-Gazah district. 
AI-Shamiah encircles the Haram from the north and west. 
This district was very famous because of its important market, 
which disappeared due to the enlargement of AI-Haram in 1955. 
AI-Gararah is to the north of AI-Shamiah. The houses in 
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this district were built on the foothills snd over the hills, so 
most of the streets are narrow, many of which have been created 
as stairs. People'have difficulty in transporting water and 
building materials over the hills, and donkeys have to be used to 
carry whatever is needed. 
Al-Sullimaniah is located to the north of Al-Haram, next to 
Al-Gararah and Al-Gazah. Near these districts are the smaller 
regions of Al-Naqah, Al-Manhanah, Al-Maabidah, Al-Bayadyah and 
AI-Maalah. 
Most of the streets in these districts were very narrow and 
badly organised, because of the topographic effect. Jarwal is 
the exception (39). 
from 1924 until the present, Makkah has expanded faster than 
ever before, due to the discovery of oil in Saudi Arabia. The 
Al-Haram has been greatly enlarged, leading to the demolition of 
houses in that area. This, in turn, led to the creation of new 
districts in Makkah and the building of modern roads in keeping 
with the city's development (40). Such districts are Al-Awali, 
Al-Sharaii, and AI-Kakiah. 
1.11 The Main Function of the City Today 
The main function of Makkah is its role as the most holy 
city of the Islamic world. Besides the deep religious 
signi ficance 0 f the Hajj, it is the ci ty's main econom ic 
activity. The physical form of the holy city derives from the 
topography of the area and the dominant influence of Islam. The 
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holy Haram, at the centre of Makkah, is the focus of urban Ii fe 
and grouped around it are the main religious, civic, social, 
cultural and commercial activities of the city. 
Employment in the fields of construction, distribution, 
education, government service and professional services is 
slightly higher than in equivalent western urban arena. 
Evidently, the role of the city as a religious capital and aa a 
place of pilgrimage, together with the associated education and 
distribution of educational services, is of primary importance. 
(Perhaps partly as a result of the importance of the distribution 
sector, a remarkably high proportion - 48.5 percent - of the work 
force is self-employed.) This impetus would seem .to be 
complemented by substantial employment in government service and 
by sufficient demand from both public and private sources to 
support a considerable construction sector (41). 
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CHAPTER 2 
DEVELOPMENT Of HAKKAH'S ROADS 
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2.1 Introduction 
Following the initial growth of Makkah in the centuries when 
the land use pattern followed the city's topographical features, 
more intensive land use around Al-Haram and its immediate area 
began. A kind of Central Business District (C.B.D.) combined 
with narrow streets and a shortage of open space were emergent 
characteristics. This Chapter is devoted to the study of tha 
city road network from earliest times. The aim ia to establish 
whether the city network has experienced problems related to the 
tendency towards intensive lsnd use within the city in the past. 
Thus, the condition of roads in the city will be discussed at 
different stages of growth. The Chapter also tries to establish 
the effect of these problems on methods of transportation and on 
traffic flows and what kind of atrategies have been followed to 
improve the city network, in order to deal with the demand for 
movement within the city. 
2.2 Makkah Street Patterns 
Makkah's streets four thousand years ago were full of rocks, 
stones, sand, gravel and thorn trees which sprang up here and 
there over the open land of the city. In addition, the land 
surface of the city was characterised by many steep slopes, which 
prevented pedestrians from walking without much effort (1). 
It is obvious from the foregoing that ancient Makkah had no 
wide or purpose-built streets, but when the Prophet Abraham 
migrated with his family to Makkah and settled down, this was a 
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turning point for the city. The migration of the Prophet Abraham 
and his family produced early attempts at the formation of 
passable streets around the Kaabah (House of Allah) which was and 
still is the core of the city. 
Road building in Makkah can be divided into three periods: 
the pre-Islamic period; the Islamic period; and the present 
period, dating from the founding of the Kingdom of Saudi Arabia. 
The purpose of the following sections is to study the development 
of needs for streets, and the associated problems, from the time 
of the migration of the Prophet Abraham. The nature of the 
topography and motives for movement'within the city created 
pressure for streets to cope with traffic leading to and from the 
city. 
2.2.1 The Pre-Islamic Period Street Pattern 
After the Prophet Abraham had left his wife and son Ismail 
in Makkah, the Jurham tribe came to settle in the city and the 
number of people gradually increased, along with the number of 
houses. Movement within the city was achieved with great 
difficulty because of the natural barriers, such as rocks, gravel 
and thorn trees. These obstacles were removed to allow the 
movement of traffic. At this stage" the streets were 
characterised as being short and narrow, sufficient for the 
demand of movement required by the inhabitants of only a few 
houses and allowing them to move freely in different directions. 
Most of the houses stood close together and surrounded the Holy 
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Kaabah. This imposed a limitation on streets suitable for 
transport (mainly by animals) in and out of the city. A conflict 
of interest also arose between p!,destrians within the city and 
those entering or leaving AI-Haram. At that time, most journeys 
to Al-Haram were made on foot. As a result, to relieve this 
problem, when the Qurayash tribe ruled Makkah, after the Jurham 
tribe, the people began to build their houses quite close to Al 
Kaaba, creating a complete circle round it and streets were 
formed around these houses (see Fig. 2.1). The purpose of 
designing streets in this way was to se-parate the movement of 
pedestrians to Al-Haram from other traffic movement within the 
city, by keeping transport as far away as possible from AI-Haram 
area. To achieve this, the Qurayash tribe created two slightly 
wider streets, one south of AI-Haram and leading to an area of 
open space near it, and the other, an extension of the first 
street, due north,and passing the eastern edge of Al-Haram. This 
made for easy access for caravans approaching the city of Makkah, 
without conflicting with local or pedestrian movement (2). 
2.2.2 The Islamic Period Street Pattern 
This period dates from the seventh century AD when the 
Prophet Mohammed arose as the Messenger of Allah (God), 
proclaiming the Islamic religion. The manifestation and spread 
of the Islamic religion led the city of Makkah to assume a new 
role, different from that of previous times. The city drew its 
importance from having AI-Haram and AI-Ka'abah, which has been 
Fig.2.! 
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the Kiblah (direction) to which Muslims turn, wherever they are, 
in their daily prayer. One of the changes which occurred in the 
city of Makkah was its size, due to the fact that after the 
Prophet Mohammed conquered the city in 9 AH 589AD), Makkeh became 
the centre of Islam. Being the centre of Islam was the most 
important factor in attracting Muslims to migrate to it from 
other islamic cities, in order to settle down and to perform 
Hajj. This caused more houses to be built within the city and 
therefore it increased in size. Because AI-Haram is the focal 
point of the city snd the most significant religious centre for 
Muslims in the Islamic world, this attracted people to build 
their houses as close as they could to AI-Haram. This resulted 
in houses being built close together, with the effect that city 
roads, as previously, continued to be short and narrow. The 
situation created difficulty for city traffic where improvements 
were urgently required, not only for local transport, but also 
for pilgrims' caravans (3). 
Makkah witnessed some improvements in its streets from time 
to time. In this section we will discuss the improvements made 
to expand and widen some roads within the city in order to solve 
the problem of movement for both pedestrians and trade from Hajj 
caravans. 
In 17AH (596AD), IUmmar~ the second Khali fa (4), built the 
road of Al-Massaa, located north-east of AI-Haram. The purpose 
of creating this road was to separate the movement of people 
entering and leaving AI-Haram, from the main street east of AI-
- 70 - Chapter 2 
Haram. This was done to prevent the mixing of trade and 
pilgrims' caravans with pedestrians around the AI-Haram area, and 
resulted in the elimination of the conflict of city traffic (see 
f'ig. 2.2). 
During 205AH (779AD), some improvements were made in roads 
east of AI-Haram, specifically located between AI-Haram and the 
Ubo-Qubys mountain. The purpose of widening its narrowest part 
was to smooth the passage of caravans passing northwards from the 
upper part of the city. The road lying next to this street and 
starting from the point called Ali Path, was also widened to 
cater for the increase of traffic movement, brought about by 
caravans snd pedestrians, particularly during the Hajj. The 
route was named the Ali Path Road. The width of this road, where 
the valley course allowed for the expansion', was 15 metres. Also 
in the same year, another road was built, to the north-west of 
AI-Haram, running parallel with AI-Gazza Street. This road is 
the Al-f'alg Street, which connected the north-bound road of the 
city with the Al-Qararah district and AI-Naga which led to AI-
Haram. This road was constructed over the Al-f'alg mountain. The 
ai m 0 f this road was to decrease and absorb the heavy tra ffic 
movement from AI-Hejoon Street to AI-Haram, especially during the 
Hajj. The other purpose of this road was to prevent confusion 
between the pedestrians and the caravans supplying food for 
Makkah. The road was a good alternative as it reduced congestion 
occurring at a point called AI-Miala district, on the main city 
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road, where the Halaqa wholesale market was located, which was 
busy at all times with shoppers (see rig. 2.3) (5). 
Makkah street patterns, after the date mentioned above, were 
not clear until the eighth century of the Islamic period. No 
data is available about improvements carried out between the 
second and eighth centuries of the Islamic calendar. After the 
eighth century, improvements were made to some city streets. 
This information has been obtained from one of Makkah's 
historians who commented about the city's street patterns. The 
writer, Abrahim Rifat Basha, noted: 
Most 0 f Makkah streets are narrow and unorganised, except 
for one of the streets which is famous and considered the 
major road of the city. This street starts from Jarwal 
district, which lies in the south-west of Makkah (see rig. 
2.3). This road goes eastwards, crossing Harat Al-Bab in 
the Bab AI-Ummrah district. rrom this point the road shifts 
to AI-Qushashiah and Suk AliI road and then takes a north-
east direction to the edge of the city in the AI-MalIa 
district. The width of this street varies from eight to ten 
metres and even to twenty at different points. The street 
provides services for districts connecting with the city of 
Makkah. 
Districts which this street connects are Harat Al-Bab, Al 
Shubikah district, Suk AI-Sakir, Jeyad, Suk AlII, Suk AI-
Safa, Al-Massaa, Al Qushashia to the right of AI-Massas and 
then AI-Gaza, Suk AI-Maala, AI-Baiadiah. The road from the 
point called Harat AI-Bab goes west of AI-Haram and connects 
with AI-Shamiah district and its market and afterwards joins 
AI-Mudaa and AI-Judariah in the upper part of the city (6). 
rrom the foregoing it is obvious that the width of this 
street was influenced by two,factors, as can be seen from the map 
(see rig. 2.3). These factors are: the topographic aspects, 
namely mountains and hills, and the intensive land use within the 
city, specifically around AI-Haram and the adjoining districts. 
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The street mentioned above connected with another street at 
the north part of the city. This street was called Al-Hejoon and 
was located to the north of AI-Haram and followed on eaat-west 
direction. At the eastern edge it met the major street of the 
city, at a point called AI-Maala, which took a north-south course 
(see fig. 2.3). This road minimised the heavy traffic on the 
major road and was an alternativa route, serving the city from 
the west. It was very narrow because it was constructed between 
two rocky hills, where trains of camels could pass through, 
although with great difficulty. By the year BIIAH (IJ9lAD), the 
AI-Hejoon road sa w some improvements where it was widened to 
allow a train of camels to pass freely. On account of the 
increasing number of pilgrims to Makkah, the road became vitally 
important as an alternative route from the west. By Bl7AH 
(1397AD), the road had been widened again, allowing four trains 
of camels to travel side by side without difficulty. The 
importance of this road was due to the fact that the Prophet 
Mohammed entered the city by means of it in the year of Makkah's 
conquest. for this reason, most pilgrims preferred to use this 
route when entering the city during the Hajj, hence the need for 
the width of the road to be enlarged (7). 
In 900AH (l4BOAD), various improvements were made to some 
streets within the city, namely the AI-Haram streets and those of 
the commercial area. A major factor which put pressure on 
improving these streets were increases, in the number of 
inhabitants, pilgrims and caravans. 
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During 1120AH (1700AD), the streets mentioned above Daw some 
additional improvements in the removal of most of the 
projections, thus facilitating the flow of traffic (8). 
from the foregoing, it can be concluded that ever since the 
time of the Prophet Abraham, until the 1950s (1'76AH), land use 
patterns were largely subordinate to topographical features and 
intensive land use developed around Al-Haram and the Central 
Business District (C.B.D.), associated with narrow, winding 
streets and shortage 0 f open space. The tendency of Makkah's 
citizens to build their houses very close together to make 
maximum use of the flat land in the vicinity of Al-Haram and the 
surrounding area, without paying any attention to the direction 
and width of streets, resulting in a narrow, twisting street 
network. Although street direction wss often a ffected by the 
houses being close to one another, they were built like this for 
many reasons. firstly, as mentioned above, people preferred to 
be close to Al-Haram so that they could walk there for daily 
prayers. This coincided with a religious concept that merit is 
increased by going to the mosque on foot. Secondly, the distance 
between houses and the main market place was kept as short as 
possible to minimise travelling time for transporting goods and 
food supplies, using manpower (porters).' This closeness 
obviously restricted the movement of traffic, especially during 
the Hajj when the pilgrim caravans were hampered by houses on 
both sides of the street as they journeyed to the city centre. 
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Streets were also unpaved and followed the natural terrain of the 
valley, which compounded the problem of movement during the rainy 
season, most streets being merely earth roads. Most of the early 
improvements to city streets comprised widening and the removal 
of impediments such as stones and mounds, which had been created 
by rain and animal movements. These changes were made in order 
that the roads should serve the city traffic all through the year 
and also the pedestrians who came to Al-Haram during the Hajj. 
2.2.3 Road Patterns Connecting the City of Hakkah .ith Other 
Cities 
All roads leading to Makkah were historically sandy tracks 
which connected the city with other cities of the Arabian 
peninsula and other Islamic cities within the Asian continent 
(see Fig. 2.4) (9). 
These routes through valleys and desert were hazardous. One 
such hazard was the problem of water supply for all caravans 
heading for Makkah, a journey taking from thirty to forty days. 
This lack of water, for both people and animals, was caused by 
arid wells and sometimes led to loss of life, such as happened in 
85lAH (l447AD), when 200 pilgrims died from thirst. During the 
rainy season flooding was another hazard for the caravan on its 
way to Makkah, destroying the road, and making passage 
difficult. Flooding sometimes caused the death of people, as in 
990AH (1582AD), when a flood overwhelmed pilgrim caravana on 
their way to Makkah (10). 
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Sea 
,,, 
PILGRIMS ROUTE 
IRAQI 
YAMANYS ----
EYGPTIAN ......... . 
SYRIAN - ...... -
HEJAZ RAILWAy ............ 
HSAH 1\ 
I ' YAMAMA I '.. ~ 
.. e.., , .... ,.. ." .. 
,........ ......, --........ MUSQA 
." .... ""\ 
.. , .. ,,, "OBIREEN OASIS 
MAKKAH ",,,,\.\ 
\.~ ~\)~ ... 
N 
• Km 0 100 200 300 , , , , 
SOURCE: 1 AI-Zelall A 0 1981, Makkah and Ita outer relation a 
2 Ru .. ell King, 1972, The pilgrimage to Makkah geographical and hlatorlcal IIpecta 
- 78 - Chapter 2 
In spite of such problems, these routes have long been 
considered vital entries for trade and pilgrimage caravans to the 
city of Makkah. Governments have, at different times, made 
improvements to the routes to Makkah in order to suit them better 
for transportation. Governments have also tried to find 
alternative means of transportation to make the trip more 
comfortable for pilgrims and visitors travelling to the city. 
At length, a new method of transportation presented itself: 
the train. It became necessary to consider a project to connect 
by train the holy ci ties 0 f Makkah and AI-Medina with Damascus 
and Istanbul. In l318AH (1898AD) the Ottoman Sultan Abdul Hamid 
revesled his desire to build the Hejaz railway. Many Islamic 
countries showed their response by collecting money for this 
signi ficant scheme to be real ised. The purpose of the project 
was to make pilgrims more comfortable and to relieve their 
travelling difficulty in using the land routes. This new method 
of travelling proved beneficial to the holy cities of Makkah and 
AI-Medina, and to pilgrims. The first train arrived at AI-Medina 
in l326AH (1908AD), carrying pilgrims from Turkey, Syria, Russia 
and Egypt. One of the benefits of the Hejaz railway was that the 
journey from Damascus to AI-Medina was reduced from forty. days to 
four. Another benefit was the reduction in the cost of travel 
between the two places (see Table 1). During the first World War, 
the Hejaz railway was destroyed north of AI-Medina and by the end 
of the war, the line had completely stopped (11). 
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Table 1 Comparative Travelling Costs by Different "eons of 
Transport 
Year from To 
AH :AD 
1328:1908 Makkah Al-Madinah 
and Yanboo 
1328:1908 Damascus Al-Madinah 
1320:1904 Jeddah Makkah 
Makkah Al-Maddinah 
and Yanboo 
Method 
Caravan 
Train 
Caravan 
One way 
price 
£19 (2) 
£ 7 (2) 
£17.50 (3) 
Two way 
price 
£38 (2) 
£14 (2) 
£35 (3) 
1 Data taken from Siyad Abdu1lmajeed Bakar (Droop Al Hajej) 
p.176 and Abrahim Ri'ifat Basha (Miraat Al Harmeen) p.189 
2 Ottoman Pound 
3 Pound Sterling 
Makkah benefitted economically from the Hejaz railway since 
trade and pilgrims were attracted to using the train to reach the 
city, thereby making Makkah busier than before. The destruction 
of the Hejaz railway, considered a great loss for both the 
pilgrims and the holy cities, led to the re-use of the old land 
routes, along with the attendant difficulties. 
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2.3 Methods of Transportation in Mokkah (See rig. 2.5) 
Travelling between two points requires a method.of 
transp~rtation, the choice 0 f which may vary according to 
distance. Walking is considered an acceptable mode of personal 
transport ion over a short distance. Over greater distances 
alternative methods of transportation can be uaed in order to 
reduce travelling time and expenditure of energy. People faced 
with travelling any great distance used onimals os a 
transportation method, mitigating the problem of having to walk. 
In addition, animals increased the degree of mobility. It ia 
from this point of view that the different means of 
transportation' ~n Makkah will be discussed below, with reference 
to transportation type, function and purpose. 
The animals used for transportation were camels, horses and 
donkeys. 
Camels were the most important means of transportation and 
in the last decade they were used to carry heavy loads long 
distances. Most of the Makkah city traders used camels to carry 
their merchandise" from Syria (including oil, cotton, grain and 
leather), and gum from Yemen. Camels also carried people in 
general and pilgrims travelling to and from Makkah in connection 
with the Holy Sites of Arafat and Mina during the Hajj (12). 
For the distribution of goods within the city, a faster 
means of conveyance was required. Horses and donkeys proved 
better for this purpose. As mentioned above, the city streets 
were narrow and winding, so horses and donkeys were considered 
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more suited to these road conditions. They were also more useful 
for carrying small quantities of goods around the city centre. 
Makkah's people used horses and donkeys for many purposes, 
such as carrying small packages to and from the market place; 
carrying building materials and bricks from fsctories, located in 
the north and south of the city, to building sites; transporting 
water from wells and fountains outside the city to be distributed 
to houses inside the city (see rig. 2.5); and for conveying 
people within the city (13). 
2.3.1 The Early Transportational Problems in Makkah a~d Those 
Caused by Using Animals as a Means of Transportation 
Urban transportation problems are as old as cities. One of 
the best examples of city transportational problems can be found 
in Roman cities, which had congestion, noise, dirt and odours: 
all problems associated with transportation. Roman authorities 
tried to diminish the problems by forbidding wheeled traffic from 
some streets, and even from the entire city during peak 
travellin~ times. This solution was necessary in order to enable 
city residents to get to, work and do their shopping. Bszaars of 
Islamic cities have experienced problems similar to Romsn cities, 
such ss congestion, where psck animals, carts and pedestrians all 
try t~ use the same narrow streets (14). 
It can thus be said that problems of transportation in 
Makkah are not unlike those in Roman cities. rresh vegetables 
are brought to the people of Makkah from rural areas north of the 
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Fig.2.5 
Container used to bring water to the ci ty of Makkah 
by putting them on the backs of animals. (showing one side only) 
Wagon pulled by donkeys in Makkah city in the 
last two decades. 
Source: Author 
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city every day and, once inside the city, must be distributed to 
the urban population. Thia has happened in cities the world over 
for centuries. In addition to the movement of commodities and 
goods, the city of Makkah requires the movement of people. In 
the city there was a conflict between the movement of goods and 
of people. Waggons and pack animals moving materials within the 
city faced competition with pedestrians at the Hajj and at other 
times, for example, going to the shops, to work and to AI-Haram 
five 'times a day. Waggons were used in Makkah from 57BAH 
(115BAO), but they disappeared a fter the introduction 0 f motor 
vehicles (15) 
The authorities of MakKah city also tried to alleviate the 
congestion problem by forbidding Hajj caravans to enter the city 
centre, forcing them to park in open spaces west of the city, at 
a point called Sydii Mahmmod (now Jarwal district and 6km from 
AI-Hsrsm). On the other hand, pilgrims were allowed to enter the 
city on foot or riding animals such as horses or donkeys (16). 
2.3.2 The Effect of Using Animals in City Streets 
The streets of Makkah were considered as open roads for 
traffic entering or leaving the city. This was because there 
were no longer walls at the City's main entrances. One of these 
walls had been on the north-east road at a point called AI-Maala; 
another was west of AI-Haram at AI-Shubikah district; and the 
last was st AI-Missfalsh district. Unfortunately, no date can be 
found indicating when the walls were in existence or when they 
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were built (17). 
Noise was the most common problem within the city, being 
caused mostly by animals on the move. Ouat was an associated 
problem, resulting from the movement of animals on dry soil 
roads. The dust-laden, polluted air affected the people and also 
the animals' loads (often green vegetables and grain). The 
inhabitants tried to lessen the dust problem by watering the 
roads, but this was only carried out in specific areas, for 
example, around the market. It was impossible to water all the 
city streets, because water waa expensive and it had to be 
brought some ~istance. Watering all streets was therefore 
considered wasteful of water and money. 
• Transportation by animals caused damage to road tracks by 
hooves. It cost the people of the city money, energy and time to 
repair the roads, keeping them suitable for city traffic. 
Another problem for the city roads was the erosion of two 
parallel grooves, cause~ by the pressure of heavily laden 
animals. These grooves deepened over time, and led to 
restriction of city traffic and a lessening of speed and access 
of movement (see Fig. 2.6). The road had to be covered with soil 
in order to level it and make it suitable for heavy traffic (18). 
2.4 The Impact of Nature on City Traffic and Roads 
Makkah's location at 210 25' north of the Equator, guarantees 
strong sunlight and high temperatures for the city, so the 
weather is hot during daylight hours. Moreover, the surrounding 
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hills and the lack of vegetation in the city reflect the sun's 
heat, which helps to raise the temperature to its maximum between 
12.00 and 16.00 hours. Traffic movement tends to stop during 
this period of the day and people prefer to stsy indoors. The 
effects of the rainy season cause considerable damage to the city 
roads. This is because the characteristic sandy roads rapidly 
become wet. When the rain continuea for longer than a day, the 
city's roads are turned to mud, with mud and stones being brought 
down from adjacent hills and valleya. The result of this ia that 
city traffic slows down for a few days and people cannot move 
around easily. Even waggons and pack animals become inactive 
until roads return to normal. Once the mud has dried it then has 
to be removed and the roads levelled, thus clearing the city 
streets for traffic. This matter will be further discussed later. 
Regardless of all the difficulties which faced the old 
method of transportation serving the city, it was vital to use 
these sandy roads, due to the increase in the size a f trade in 
Makkah (18). It can be deduced from the size of trade that there 
was an increase in the city's popul~tion. It can also be deduced 
that the demand for keeping roads in good condition encouraged 
Makkah's authorities to improve them, allocating apecial funds to 
keep them serviceable for city traffic. 
Fig.2.6 
V 
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2.5 Advent of Motor Vehicles in Hakkah 
Cars were unknown in Makkah city before IJ40AH (1920AD), 
after which the city witnessed the arrival of the firat car, 
which belonged to AI-Sharif Al Hussen lbu Ali, the ruler of 
Makkah at that time. The Sharif rarely used his car, because the 
narrow roads within the city were unsuitable for motor vehicles, 
which required wider and more level roads. 
The city road conditions could not cope with the new method 
of transportation because they were unpaved and needed to be 
redesigned in order to keep up with transport development. 
Makkah witnessed a construction development when King 
Abdulaziz ruled AI-Hejaz region in the year 1343AH (1923AD). The 
improvements led to an increase in the number of cara within the 
cities of Makkah, Jeddah and AI-Medina. Saudi companies were 
established to import automobiles to those cities (19). 
2.5.1 City Problems in the Automobile Era 
Makkah has long been an important focus for transport and, 
as mentioned above, the city was, snd still is, the focal point 
for roads which connect the city with Hejaz region, Arabian 
peninsula cities and other Islamic cities. Also, as mentioned 
before, the method of transportation used to carry loads to . 
Makkah was by.animal, especially camels where heavy loads were 
involved. At the outskirts of the city, wherever space could be 
found, the camels were forced to park with their loads. Animala 
such as donkeys were then laden with small loads for distribution 
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within the city. Since vehicles presented great problems to 
Makkah, this mode of transportation was in keeping with the 
alleys and 'narrow streets which were only suitable for pedHstrian 
traffic. These problems will be discussed in the following 
sections. 
2.5.1.1 Problems Associated with Using Automobiles 
A feature which attracts attention in Makkah and 
speci fically the Haram area is the high density of buildings. 
This is a result of the preference to be nesr the holy Kabaa for 
religious and commercial reasons. All available space was used 
for development which caused the associated problem of narrow 
streets. The climate contributed towards the style of building 
with narrow alleys in order to provide shade for the pedestrians, 
thereby keeping them cool as they walked about the city (20). 
On account of the narrow streets and unpaved roads, cars 
could not enter the city. The narrow streets prevented large 
lorries from delivering goods to small shops in the city centre. 
The city authorities tried to alleviate this problem by making 
van services stop at an open area to unload, trans ferring thei r 
merchandise to animals or men for distribution to shops and 
consumers. One example of these open spaoes was in the southern 
part of the city, at a point called Jarawal district; another 
area was located in the northern sector, between AI-Mabada and 
AI-Maala districts (see Plate 1). 80th these areas were large 
enough to allow easy access for several cars. Since the streets 
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were so narrow and twisted not even a single car could pass along 
without risking damage to itself and to the houses. The streets 
were incapable of dealing with the demands of city traffic. Door 
to door journeys were impossible within the city, especially for 
those whose houses were built on hills. In the latter case, part 
of the journey to their destination had to be made on foot, due 
to the fact that roads leading to hillside dwellings were 
constructed in steps, rendering them use1esa for cars. Such 
flights of steps still exist (see Plate 2). A major problem 
connected with the narrowness of the streets was that fire 
engines were unable to stop in an open space, pulling hoses some 
60 metres or more to extinguish the fiames. The same problem was 
faced·by an ambulance taking a patient from the scene of an 
accident. The outcome was often loss of life and property. 
As a result of streets being narrow and unpaved, traffic 
speed was slow and cars had to swerve constantly to avoid atones, 
rocks, etc. which could cause severe damage to vehicles. Animala 
and cars travelled side by side on the narrow city atreets, 
causing further restrictions. Drivers found it difficult not to 
collide with animals in their way and also had to keep to a 
minimum speed when travelling behind animals. This situation led 
to delay, congestion, and accidents because the roads were not 
wide enough to allow cars and waggons to pass one another (21). 
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2.5.1.2 Problems Caused at the Time of Increasing Use of 
Automobiles 
Many people in Makkah were hesitant about using motor 
vehicles instead of animals because they thought using animals or 
walking was healthier than driving a car, which was considered an 
uncomfortable method of transportation. However, the suspicion 
of using cars was quickly overcome when people realised the 
advantages of using a car: reduction of journey time and the 
ability of a car to transport passengers and heavy loads, which 
animal transport lacked (22). Thus the people of Makkah became 
familiar with driving vehicles and the incidence of car ownership 
grew gradually among the citizens. 
The most prevalent problem arising from the increase in the 
number of cars in Makkah was and still is that 0 f parking. The 
high density of buildings and the development of every vacant 
space around the holy mosque and the area adjacent to it 
contributed to the limited area of open space. The lack of 
parking space created difficulties which had not previously been 
encountered. The people tried to park in every available space 
within the city because it was impossible to erect garages next 
to the houses around AI-Haram or in districts near to it, and the 
area was crowded with pilgrims during the Hajj. Car parking 
problems were common around AI-Haram, for example, in the Al-
Shamiah district west of AI-Haram and the Shaib Ali district east 
of AI-Haram. People of the Al-Shamiah district had to park their 
cars at Bab AI-Ummra, south of AI-Shamiah, where there was enough 
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space to park ten or fifteen cars overnight. The inhabitants of 
Shaib Ali were obliged to leave their vehicles at a point between 
this district and the Shaib Amir district. This problem is not 
confined to the areas mentioned above, but also to other sectors 
of the city of Makkah. The problem of residential parking will 
be discussed in one of the following Chapters. Another problem 
accompanying the introduction of motor vehicles was noise. 
Driving cars on unpaved roads full of bumps and potholes made a 
lot of noise by day and night, which was troublesome to 
residents. In sddition, driving over unpaved roads raised dust, 
causing health problems due to the inhalation of the dust and 
exhaust fumes. Accidents had been uncommon during the time of 
animsl transport, but the incressed use a f cars incurred some 
dreadful accidents. This aspect will be discussed later (23). 
However, despite the difficulties brought about by the 
introduction of cars, motor vehicles brought with them such 
benefits as greater accessibility to distant places and new job 
opportunities for the people of Makkah. 
The introduction 0 f long buses and lorr ias, used to 
transport pilgrims and their luggage, aggravated the city traffic 
problem. It became impossible to dri ve through the narrow and 
winding streets to take pilgrims to and from their accommodation 
near AI-Haram. This increased the pressure on the need to 
improve the condition.of the city roads. 
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2.6 Recent Street Patterns in Hakkah 
Since the time of the Saudi government (lJ4JAH, 192JAD), and 
with the discovery of oil, Makkah has expanded as rapidly as any 
city in the Kingdom of Saudi Arabia. The city haa seen a 
tremendous era of expansion and development. Exploration for, 
and discovery of, oil in Saudi Arabia has influenced the economy 
and the social Ii fee This has brought power and an increase in 
the use of cars. However, cars are of little use without paved 
roads. In response, the Saudi government realised the importance 
of road development and has given priority to road construction 
between snd within cities. r-iakkah's development is one of the 
main aims of t.he Saudi government, and the city has gradually 
acquired more wide and well organised streets in an attempt to 
keep pace with the new method of transportation and to ease 
congestion during, and outside, the period of Hajj. 
2.6.1 Street Patterns in the Early 1950s 
Until the early 1950s the only significantly wide street 
through Makkah followed the direction of the natural water course 
of the valley (Abrahim valley), cutting the city from north-east 
to south (see fig. 2.7). from the north this street ran its 
course through busy, crowded quarters and sub-quarters such as Al 
M'sbdah and Al Kariq. At this point the street branched into 
two: one way taking a south-westerly direction, passing Al 
Sulimaniah and Al falg quarters through the hills to Al Shariah, 
connecting with AI-Qurarah and then to Al Shabikah quarter. The 
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other way took a southerly direction, where the street still runs 
with the natural water course of the valley, passing AI-Gazzah, 
Suk Al Lail and AI-Qushas!hiah, and from here turned around the 
eastern side of AI-Harsm to pass through Suk AI-Sakir; here the 
atreet divided into two branches, south to AI-Missfalah and the 
other went west, joining the south-westerly rosd passing Al 
Shabaikah to Harat AI-Bab and then Jarwal district to the west. 
From here the road continued to Jeddah. Due to topographic 
barriers there was no easy alternative route and this street was 
the only one leading in and out ~f the city from north and west, 
beside the southern branch which led in and out 0 f the ci ty to 
the Al Vemen road. This street was extremely busy at all times; 
it became jammed with motor vehicles snd pedestrisns during snd 
outside the period of Hajj. Shops were situated on both sides of 
. the road and the shoppers intermingled with the motor vehicles, 
causing o~struction to the people and delay to the movement 0 f 
traffic. The problems of congestion on this street doubled in 
time and required an urgent solution. The government of Saudi 
Arabia decided to widen its narrowest sections to ease the 
pressure. A project was begun in 1955 to enlarge AI-Haram as 
part of an overall programme of improving the old quarter of the 
city, specifically changing and im~roving street siting, intended 
as an accompaniment to the national revival in Saudi Arabia. The 
roads of the city were asphalted and for the first time pavements 
were constructed on both sides of the road in order to separate 
pedestrians from motor vehicles, thereby avoiding accidents which 
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were caused by the confusion created by people crossing or 
wslking in the middle of the road. 
Under the project for the improvement of the city network, 
six new side streets were opened which led in di (ferent 
directions (see Fig. 2.7). These six branches connected with the 
main street, mentioned previously, and led to the city centre at 
AI-Haram. The new streets made the central area and AI-Haram 
more easily accessible for people coming from other districts. 
H~wever, they also created pressure on the central region and Al-
Haram square, where people usually went five times a day for 
prayer. Also, large numbers of people entering the city for 
Friday prayer parked their .cars around Al-Haram, causing 
congestion and obstructing traffic passing through Al-Haram. The 
same situation occurred in the Central Business District (C.B.D.) 
where the main market place was located, north-east of Al-Haram. 
The market place area was fully occupied by cars during the 
. weekends because they were used for shopping purposes. This also 
led to further congestion for city traffic. The first of the 
streets which connected with the main one was AI-Hejoon and AI-
Utaibiyah, which ran from west to east to serve Al-Utibiah and Al 
Zaher districts. This road joined the main street at Al-Maala. 
The second street came from AI-Kariq, linking four quarters with 
the main street. These quarters were Al-Sulaimaniyah, Al-Naga, 
Al-Shamiah and Al-Qararah. This road joined the main street 
again at Al-Shamiah district. The third road came from Al~Gazzah 
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square, through the back of Suk EI-Lail and AI-Qushashiyah 
quarter, following the eastern edge of AI-Haram and joined the 
main road down at Jeyad square. The route from AI-Gazzah to AI-
Qushashiah quarter formed a bottle-neck because of its location 
between AI-Haram and Abu-Qubies mountain. The branch street went 
to the end of Jeyad square, through Bakhash mountain, leading to 
the east of AI-Haram area. This took a southerly direction to 
Kudy aquare and connected the main street with road number one, 
which led to the Holy Sites. It ran parallel to AI-Missfalah 
street, so that it reduced congestion on Al-Missfalah street 
during the day and became widely accepted by drivers aa an 
alternative rout~ to AI-Har~m sector. The fifth road passed Al 
Shubaikah square, leading to the west thro~gh AI-Hafayer mountain 
and joined part of Jarwal street, AI-Tundubawi, AI-Mansoor street 
and AI-Hindawiyah to the city centre, and on to the old Jeddah 
road. The sixth and last ran through AI-Kaaba mountain, taking a 
north to south direction. This road was parallel to Harat AI-Bab 
street and led to Jarwal district from AI-Haram as an alternative 
to using Al-Shubikah street. In addition to that, it had a 
branch which led to Al-Hafayer street, taking a westerly 
direction and joining the other side of AI-Hafayer road, leading 
to AI-Haram and Al MissfaIah, running south (24). 
trom the foregoing it can be deduced that most of the 
atreets led to the AI-Haram locality, through which most journeys 
within the city had to pass in order to reach other parts of 
Makkah. Also, cars travelling from beyond the city put great 
- 99 - Chapter 2 
pressure an AI-Haram region since they had to crass this area in 
order to reach ather cities, such as Jeddah and Taif. There was 
no way of avoiding the city centre. This required urgent action 
in the farm of improvements to relieve congestion and to develop 
the city network to separate the flow coming from Jeddah or Taif 
and the local traffic, and also to alleviate the pressure an the 
Harem area. In addition to this, it was necessary to develop the 
urban network to make it more effective by providing direct 
connections between city centres and to meet the growing traffic 
demand associated with the increasing number of cars in the city. 
The number rose from 11,900 in 1970 to 100,516 in 1981 (25). The 
increase in car ownership was related to economic development in 
Saudi Arabia. 
2.7 The Development of the Makkah Net~ork 
As mentioned above, the city of Makkah farmed the focal 
point for regional trade and pilgrim caravans, all using the 
primary unpaved roads which extended to national and inter-
national networks. Also, as mentioned before, there were hazards 
and difficulties associated with this network which followed the 
natural valley course, since no alternative routes were 
available. As a result, governments over the decades have 
endeavoured to improve conditions for road travel to and within 
Makkah. Since the time of Saudi government, road-building has 
witnessed ~ golden age and by 1953 the total length of roads 
constructed within the Kingdom was about 239km. Once the Kingdom 
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of Saudi Arabia had been eatablished ss one of the world's oil 
exporting countries, economic development within the country was 
hastened. This helped the government to concentrate on the 
conatruction 0 f road networks to join the country's ci ties and 
the improvement of citiea' local roads. By the end of the second 
development plan (1975-1980) t he total of completed roads was 
l3,066km for main, secondary and paved feeder roads and 10,250km 
for earth-surfaced rural roads which increased the length of the 
Saudi Kingdom network to more than 23,000km, connecting the main 
cities and rural areas of the country (26). 
Makkah has benefitted from the flourishing economy of Saudi 
Arabia. The city witnessed great and rapid expansion in l370AH 
(1970AD), which was when the Saudi government adopted development 
policies and programmes which greatly influenced all aspects of 
economic and social life. One o~the significant changes was the 
popularity and rapid increase in availability of the automobile. 
Increased mobility gave people the freedom to build houses 
further from the city centre resulting in a drastic morphological 
change in city development. The city therefore expanded very 
rapidly, which led to an increase in road construction in order 
to make the newly developed areas accessible. Now, the limits of 
the city were no longer deter~ined by walking distance. 
As mentioned in Chapter 1, topographical aspects have 
influenced the shape and form of the city streeta which followed 
the natural course of the valley, leading to Al-Haram area and 
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the C.S.O.. The city districts had also been developed over the 
years which increased the overall size of the city and incurred 
the lengthening of roads. However, the development was random 
and city plsnners payed insufficient attention to road widths. 
Eventually, existing atreets were widened and new streets were 
constructed. These improvements occurred a fter the Saudi 
government adopted a new development strategy in 1980 (27). The 
network started taking a new technological form by crossing the 
valley and connecting other city roads by mesns a f loop-shaped 
junctions, bridges, tunnels and ring roads. These will be 
discussed in greater detail. The present Makkahnetwork can be 
classified as major primary roada, urban roads and side roads. 
The major roads all lead to the Al-Haram area from the outskirts 
of the city, while ring roads attract traffic travelling to 
di fferent parts 0 f the ci t y without passing through the centre 
(see rig. 2.8). 
2.7.1 Makkah Roads 
The road system included major primary arterial roads, 
connecting the city of Makkah with other cities of the Kingdom. 
These roads carry a high proportion of the traffic. The urban 
roads serve the city traffic and are connected with the major 
primary roads to provide a link between roads within the city snd 
those outside it. Through this network, the people of Mskksh are 
now able to travel more easily to other Saudi cities. 
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2.7.2 Major Primary Roads 
The area covered by the Makkah network consiats of six major 
roads converging on the city. These roads are very busy during 
the Hajj and to a somewhat lesser extent during Ramadan and other 
months with religious, personal or other special significance. 
The roads will be discussed from the point a f view of their 
function, characteristics and importance to the city. 
2.7.2.1 Old Jeddah-Makkah Road 
This road is located to the west of the city and connects it 
with Jeddah and its airport and seaport. Jeddah is the main 
gateway to the city of Makkah during the Hajj and throughout the 
year for-pilgrims and visitors. Makkah doea not have its own 
airport because the complex land relief does n~t provide a large 
enough flat area. On the other hand, the city has a seaport, 
although it is not very suitable for aea traffic because it is 
full of coral reefs and therefore very dangerous for shipping. 
Another dissdvsntage of the seaport is its distance from the 
city, which is about 95km, further than that between Makkah and 
Jeddah which is 75km. 
A traffic survey held in 1971 for the old Makkah-Jeddah road 
showed that the road from Makkah to Jeddah is used to about 2mo 
of its practical capacity at normal times of the year, with a 
riae to 89% during the Hajj. This survey concluded that by 1990 
the growth 0 f tra ffic along this road and other routes to the 
city will be very substantial, aince a six-fold increase in noh-
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Hajj traffic seems likely between Makkah and Jeddah and a five-
fold increase between Makkah and AI-Medina. It wss recommended 
thst a new dual carriageway three-lane motor way be built between 
Jeddah and Makkah to meet future traffic demands between the two 
cities (28). 
2.7.2.2 Jeddah/MakkahExpress.ay 
As recommended by the planner, Robert Matthew, the building 
of this rosd to meet the future traffic demand between the two 
cities was started in 1978 and completed in 1981. The length of 
the completed road is 64km, ,which is shorter than the old 
road (29). The r'oad runs parallel with the old one, but reduces 
the distance between Makkah and Jeddah by lOkm. The expressway 
has four lanes in each direction and on approaching Makkah 
becomes three-lane. The right-hand lane is specifically for 
freight vehicles an~ buses, the remaining lanes being for all 
other types of motor vehicle. 
The road provides direct access to Makkah for pilgrims 
coming from Jeddah's Islamic seaport. It also plays a significant 
role as the main arterial road for pilgrims travelling from 
abroad, a8 it connects directly with King Abdulaziz airport in 
Jeddah. The expressway separates the Hajj traffic and the city 
of Jeddah traffic, ao that pi~grims can.be transported quickly to 
Makkah without difficulty. 
The road carries heavy traffic during the weekends (30), due 
to the religioua significance of Makkah and the fact that 
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visitors tend to travel to the city on Thursdays and Fridays for 
Friday prayer and to perform Ummra (little Hajj). 
2.7.2.3 Makkah/AI-Medina Expressway 
This road is considered as an essential expressway and will 
playa significant role in Saudi Arabia, linking three important 
seaports, Al Jubeel, Damam, Jeddah and Yunbaa. In addit ion to 
this, the road provides a potential service for traffic flow 
between Makkah and AI-Medina. It also makes travelling 
comfortable for pilgrims and visitors travelling between the two 
cities during and outside the Hajj period. Construction of this 
road started in 1404AH (l981AD), and was completed by the 
beginning 0 f the second hal f of l405AH (1985AD). The length is 
420km, which is about 40km shorter than the original road. It 
consists of six lanes in total, with three lanes 11.5 metres in 
width, each way. The central reservation is 20 metres wide in 
order to minimise the risk of accidents and headlight dazzle at 
night (31). 
2.7.2.4 Hakkah/TBif Roads 
Makkah is linked with Taif city by two roads, one taking an 
essterly direction and the other taking B north-easterly one. 
The road to the east is called Makkah-Al Kur road and the other 
is called Makkah-Asisail expressway. In this section we will 
diacuss these two roads separately, with data obtained from 
government offices and a survey made on a fieldwork visit in 
February-July 1985. 
- 106 - Chapter 2 
The first road starta from south-east of Al-Aziziah district 
and goes eastwards in the direction of Tai f, and ends at Al-Kur 
mosque, where the winding road leading to AI-Hada and Taif 
starts. The length of the road ia 37km, and it paaaea through 
the AI-Nama 'an valley, spanning it wi th many bridges, thereby 
ensuring that the natural passage of water is not impeded. The 
road has three lanes in each direction with a median 20 metrea in 
width. At one point it crosses a road which is allocated for 
non-Muslims. The road was proposed during a project established 
in 1978 and the work was completed in 1980. The road is vital as 
it ensures rapid traffic movement for vehicles going from Makkah 
t. 
to Taif, without passing through the Holy Sites in Mina, 
Mizdalafa and Arafat. This is the purpose of the road (32). trom 
Al-Kur mosque, the road starts crossing the AI-Hadah mountains 
for a distance of 40km, having one wide lane (about 5 metres) in 
each direction. This road not only serves the pilgrims who use 
it to reach the city of Makkah during the Hajj and for daily 
trips between the two cities, but also forms a good link between 
the agricultural area in Tai f ci ty and Makkah. The city 0 f AI-
Taif provides Makkah with fresh food, poultry and fruit daily •. 
The second road starts north-east of Al-taisallyah district 
and goes eastwards with a alight northerlY'slant towards Tai f. 
The length of this road is about 95km, and it passes AI-Zimah and 
AI-Sharaia, aerving the residents and transporting agricultural 
products from these two villages to Makkah. The road has three 
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lanes in each direction, with a concrete partition half a metre 
wide and a metre high separating the two carriageways. This road 
is important because traffic can travel at speed when coming to 
Makkah via Taif from Riyadh and the northern cities of Saudi 
Arabia at the time of Hajj. This was sn slternative route for 
pilgrims who did not wish to use the AI-Medina expressway. A 
great volume of trsffic passes along this road, much of it in the 
form of long lorries carrying food supplies such as grain and 
flour to Taif. It is easier for trucks to use this route rather 
than the Al-Hadah mountain road when travelling to Taif. It 
lin~s with the airport of Taif and goes through As-Sail valley, 
using bridges to cross wadis so that the road is not damaged in 
floods (:53). 
2.7.2.5 Hakkah/AI-Lith Road 
This road starts from the south at AI-Kaakiah district and 
goes to the south in the direction of Jazan, passing AI-Lith and 
AI-Qunfadah to south Yemen. This ia classified as a two-way road 
since it has a lane in each direction, each being about 5 metres 
wide with no central reservation. It is linked with the 
Jeddah/Makkah expressway in the south-west at Al-Shumessy and 
with the Makkah/Tai f motor way. This saves the urban roads 0 f 
Makkah from being affected by. the heavy freight trucks journeying 
to the cities 0 f Tai f and Jazan. The road provides access not 
only for freight trucks, but also for passengers who want to 
travel directly between Jeddah and Taif without passing through 
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Makkah. As a result of this connection the traffic volume and 
associated congestion were reduced because those travelling to 
Makkah did not use this route. The road provides services for 
pilgrims from North and South Yemen cities located on the way to 
Jazan within the country. This route carries heavy traffic 
during the Hajj since most of Yemen's pilgrims prefer driving to 
Makkah by car (34). 
The traffic volume varies on major primary roads leaving and 
entering the city during and outside the period of Hajj. This 
aspect is discussed below. 
2.8 Hakkah Urban Road Network 
As mentioned sbove, the growth of the city and the road 
network within the holy city has been determined by the 
mountainous terrain. The consequent relatively high density 
development and compact urban area are reflected in the normal 
peak-period traffic demands made by 301,000 permanent residents, 
and the character of the built-up area creates significant 
constraints on major improvements on existing roads and the 
construction of new highways. By 1991, the volume of traffic on 
roads within the holy city is anticipated to increase six-fold 
for a low population projection of 550,000 (already exceeded) and 
a ten-fold for a high popula~ion projection of 950,000 (see Table 
2). This creates a great demand for new routes, while taking 
into account the existing network (35). 
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Table 2 Peak Period Passenger Car Traffic 
(Total peak hour trips) 
Internal Tra ffic 
External Traffic 
Total Traffic 
1971 
14,140 
1,340 
15,480 
Projected 
1991 
(low) 
87,690 
5,080 
92,770 
Source: Master Plan Report, Makkah p.l02' 
Chapter 2 
1991 
(high) 
151,690 
5,690 
157,360 
Some major improvements have already been made towards 
developing the city network. In this section we will discuss the 
present urban network in Makkah, which can be classi fied into 
Arterial Roads, Main Streets, Secondary Streets and Tertiary 
Streets. Th~ arterial road system connects the major primary 
roads leading into and out of Makkah. A main street system 
connects with the arterial road network and the secondary street 
system connects with main streets. In addition to this, tertiary 
streets connect with main and secondary streets. This network 
mskes the city streets more able to meet the demands msde by 
increased movement of residents on normal days and also enables 
Makkah to meet the needs of pilgrims and visitors during and 
outside the period of Hajj. 
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2.B.1 Arterial Roads 
This type of road system plays a vital role in the city 
network. It consjsts of four ring' roads, providing easier access 
and a faster flow 0 f t ra ffic to the fringe 0 f t he urban area, 
where it plays a significant part as a distribution, radial and 
collection route. This system contributes towards reducing 
congestion and provides a direct link between the districts, 
decreasing the time taken for' a journey. Originally a trip from 
Al-Haram to Al-Aziziah took more than3S minutes, but now takes 
10 minutes, due to one of the ring road tunnels which bypasses 
many districts. The construction of ring roads has been going on 
since l400AH (l980AD) and, although a few have yet to be 
• 
constructed, the majority have now been completed. When the 
ring roads have been completed there will be less congestion and 
faster traffic movement within the city. 
2.B.1.l The Haram Ring Road 
This road forms a semi-circle around Al-Haram area. The work 
started in 1400AH (l980AD) as the result of a project. The first 
and second sections have been completed and in use since l402AH 
(1982AD). The first part connects AI-Mesial and Abrahim Al-
Khalil street with Jeyad street. from this point, the road 
continues to Barahat Al-Taffran, north of Jeyad takes a northerly 
direction through tunnels to connect Jeyad and 8arahat Al-Taffran 
with Al-Qushashiah, ending at Ali Path. The road is 1140 metres 
long, with two lanes in each pirection, about 12 metres wide. 
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The work now in progress will complete this circular road, 
connecting Al-Qushashiah at Robaa At-Tlaa to Barahat AI-Rashidi 
in Shaib Amir, joining at Al-Haram street. Most of the houses 
were demolished to complete this section and where this occurred 
it cost the government S.R. (Saudi Riyal) 451,921,237 (equal to 
£2327.8 million). This part will be paved in the near future. 
Work has also started on connecting AI-Qushashiah with Jabal Al-
Kaaba street through the Jabal Quigaan tunnels which are west of 
AI-Haram. The cost of constructing this portion of the road is 
S.R. 28 million (£144 million). 
The other section, which will make this road a complete 
circle, will be considered after establishing the budget needed 
to finish the road. The parts needing to be connected are Shaib 
Amir to Al-Shamiah street, which will lead to Jabaal Al Kaaba 
street, and from this point to Galat Ajeyad tunnels and 
continuing west, passing Jabal Harat Al-Saddah to Khaldon street 
and AI-Hafayer mountain. from this point the road will take a 
southerly direction to Dahalat AI-Rushad at AI-Misfalah district 
and 'Ummar mountain, finally joining Abrahim AI-Khalil street at 
the starting point of the road. Considerable attention has been 
paid to connecting thia road with all district roads around Al-
Haram (36). 
The objectives in building this road are several: to reduce 
traffic congestion around AI-Haram; to speed the traffic 
movement; to separate pedestrians from the vehicles, near Al-Haram 
in order to avoid hold-ups at the time of daily prayer; and to 
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make it easier to travel to and from different ditstricts without 
crossing AI-Haram (37). 
2.8.1.2 Inner Ring Road 
This road consists of a semi-circle surrounding the central 
area, about 1.Skm from AI-Haram. It is approximately 9km long 
with three lanes in each direction and seven intersections 
serving its connections with main streets. The road has four 
dual tunnels of 5km in length and the section located at the 
tunnels on the inner ring road is 2.Skm. It was designed to 
eliminate traffic congestion around AI-Harem, which is over-
crowded with visitors intending to go to the mosque (38). 
2.8.1.3 Central Ring Road 
This road forms a complete circle round Makkah. It is 
approximately 28km long, with some tunnels cut through the 
mountains surrounding Makkah. It is about 4km or Skm away from 
the Haram region. The central ring road consists of three lanes 
in each direction and has several interchanges to provide links 
with major primary roads leading to AI-Medina road, Jeddah old 
road, Jeddah expressway, AI-Lith road, Road No.1 leading to 
Arafat, Kudi road which connects with the Ajeyad Kudi tunnels and 
Makkah AI-Aushar road. It also crosses the road coming from 
Mina. The central ring road and its connections with major roads 
provides convenient access for traffic to AI-Haram and to other 
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cities. In l402AH, 19B2AD, construction of the south-west side 
of the road was started, at a point called Al-Rusifah. The work 
was finished in 1983 and this section connects Jed~ah expressway 
with the Kudi road. The road is of great benefit since it 
carries the pilgrims coming from Jeddah to visit Holy Sites, 
without entering the centre of Makkah (39). 
2.8.1.4 Outer Ring Road 
. The outer ring road forms a circle round Makkah. It is 
approximately 57km long, but the actual constructed length is 
l2km, starting from a point on Al Taif road between Al Adel 
district and Al-Sharia village. rrom here, the road follows a 
northerly direction to meet Road No. I south of Mizdalifah, 
leading to the north and south 0 f Mizdali fah over two parallel 
bridges 2.5km long, having four lanes in each direction and being 
15 metres wide. The road provides easy acceas to Arafat and 
assists the flow 0 f tra ffic in both directions since it passes 
under the br idges already mentioned above and connects Ara fat 
with Mina. The section of road from Al Taif road to Mizdalifah 
cost S.R. 400 million (equal to £2,060 million). The part yet to 
be completed is estimated to cost S.R. 90 million (equal to £464 
million) (40). 
2.9 The City Main Streets 
This system consists of a network of the major city roads 
which eventually links up with the city centre and Al Haram area. 
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The central region was accustomed to a high density of traffic 
due to the lack of an alternative route a~oiding it. At the time 
of the existing ring roads mentioned previously, these roads 
linked up with them, diverting the traffic flow away from the 
Haram area. This was thought to be a well-balanced city network. 
The system provides services for the districts it serves and 
connects them with the ring roads, thereby creating easier accesa 
to the city centre and lessening traffic jams on the main 
streets. On the other hand, traffic jams still exist on some of 
the roads and this problem will be analysed under traffic 
congestion and bottle-necks in a subsequent Chapter. In thia 
section, the study is devoted to the main city streete in order 
to establish their condition and function in serving the city 
traffic. Some of the main city roads have been improved because 
it is important to relieve the congestion on them as they often 
take a direct route to AI-Haram, passing through high density 
residential areas. 
2.9.1 Projects to Improve Main City Streets 
In l400AH, 1980AD, a project was undertaken to improve the 
look and function of some streets leading to Al-Haram. Abrahim 
AI-Khalil street is one of the most important leading to Al-
Haram. The road was widened to 25 metres which required the 
demolitipn of some houses, resulting in S.R. 157,962,629 (£813.7 
million) being paid to house owners (41). This street drew its 
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importance from providing a direct contact with Al-Haram and 
serving Al-Missfalah district, which is becoming densely 
populated by pilgrims during the Hajj, keeping it busy most of 
the time. Thus, widening its narrowest part is of great benefit 
to both pedestrians and traffic. The road carries a high volume 
of traffic at all times. In addition to this, it carries a high 
proportion of pedestrians and pilgrims travelling to Al-Haram 
during Hajj and Ramadan. The proportion of pedestrian movement 
remains at an almost normal level for the rest of the year. The 
length of the street between AI-Haram and Al Yemen road is 6km, 
with two lanes in each direction (42). It can be classified as a 
dual carriageway from the point where it starts at Al-Shusbikah 
district, going southwards and passing through a high density 
built-up area. 
The other street which was also improved is Ajeyad Assaad 
street. This follows a westerly direction from the point where 
it joins with the tunnels coming from Mina. This road links 
Ajeyad Assaad with Al-Haram area, opposite the King's Gate of Al-
Haram. It is approximately lkm long with three lanes in each 
direction and it crosses the AI-Haram ring road which the sacred 
capital's municipality is constructing (43). The road is vitally 
important because it connects Mina directly with Al-Haram, 
through the tunnels. This makes for easier and quicker access 
for traffic converging on Al-Haram during the Hajj, which in turn 
reduces the congestion on the Haram road which passes through 
many districts on the way from Mina. 
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There is another branch of this street which takes a 
southerly direction, namely Ajeyad-R'ii Baksh street. This was 
widened to 25 metres and is approximately 3km long, with two 
lanes in each direction (44). This road links Al-Haram with 
Jabal Al Thur street, south of Al Haram. It is vital as it 
provides a direct route between Al Haram street, the parking area 
and Road No.1 leading to the holy sites. The same road also 
provides services for Ajeyad and Al-Missfalah districts and also 
for hospi tals and hotels around it. It serves shops facing the 
King's Gate of Al-Haram. The road carries a high traffic volume 
to Al-Haram area at Hajj and Ramadan, creating a car parking 
problem. This will be analysed in one of the following Chapters. 
2.9.2 Al-Haram Street 
This road forms a semi-circle around Al-Haram, connecting 
all streets leading to it from west, north and south. It goes 
northwsrds from Al-Haram area at a point called Al-Qushashiah to 
a spot near Al Maabda district. This road can be classified as a 
collection and radial road as it attracts most of the traffic to 
Al-Haram and, at the same time, distributes it to different 
centres after the prayer time. This road provides services 
speci fically for the Central. Business District (C.B.D.) and gives 
sccess to the multi-storey car park next to Al-Haram. The street 
is busy constantly, with a peak period at the time of daily 
prayer and a critical peak at Friday Prayer. Pedestrians slso 
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intermingle with the cars crossing to Al-Haram, causing frequent 
traffic jams and congestion. Thus, the completion of the Al-
Haram ring road will be of great benefit in alleviating this 
problem and in easing the traffic flow. The street is surrounded 
by a high density built-up area, with multi-storey buildings on 
both sides facing Al-Haram. The road is one-way, but has two or 
three lanes and is approximately 3.5km long (45). It is 
suggested that there should be zebra crossings every 200 meters 
in order to control pedestrian movement. This would separate the 
people on foot form those driving and would provide a short term 
solution the the congestion until the Al-Haram ring road has been 
completed. 
2.9.3 Ibn-Khaldoon Street 
This road is located to the west of AI-Haram •. It starts at 
a point called Al Shubikah and continues westwards, crossing the 
central ring road and then joining the Jeddah expressway. from 
the starting point until it meets the Jeddah expressway, the road 
is approximately Bkm long and two or three lanes wide when 
approaching the expressway. It passes through busy and high-
density built-up areas. The road provides services for the 
districts it runs through and the commercial area along both 
sides of it. The route links the Jeddah expressway with the Al-
Haram area and gives access to traffic between Al-Haram and 
Jeddah. At weekends and to some extent during the week, it 
carries a high proportion of traffic to the Al-Haram area, where 
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the number of visitors increases during Ramadan and the Hajj, 
putting pressure on the AI-Haram locality. The traffic volume on 
this road and other main streets will be discussed in Chapter 5, 
from data obtained from the Hajj Research Centre where a survey 
was carried out in 1983, to count cars on main streets during the 
Hajj, and three months after the Hajj. The duration of time this 
survey represents is three days during the Hajj and one day 
outside the Hajj. The analysis also makes use of the results of 
the personal fieldwork carried out in 1985. 
2.9.4 Abdullah Ibn Az-zubayer Street 
This road is located to the west of AI-Haram. It meets the 
Haram street at two points, one in the north at Al Maala, near 
Makkah's main post office, and the other at the Al-Shamiah 
district, west of AI-Haram. It runs through the AI-Falg hills, 
sloping slightly from the starting point. This road is one-way, 
(traffic flow is from north to south), three lanes wide and 
approximately lkm long. The road provides services to the Al-
Haram area, the commercial area and to the hotels which extend 
along both sides. It also serves the residents of Al Shamiah and 
Al Falg district (as far as Al-Haram). This road is subjected 
to a high volume of traffic during Hajj and to a lesser extent at 
Ramadan and during the rest of the year. In addi tion to thia, 
many pedestrians use the road on their way to AI-Haram, which 
causes problems similar to those of Al-Haram street. A zebra 
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crossing is necessary to alleviate the problem, 
2.9.5 AI-Taneem Road 
This road is located north of Al-Haram, starting from AI-
Ummrah mosque and connecting with AI-Medina expressway. from 
this point the road turns south and links with Jabal AI-Kaaba 
street and hence the AI-Haram area. from AI-Ummrah mosque to 
Jabal AI-Kaaba street the road ia approximately 5km long with two 
lanes in each direction (46). It provides aervices to AI-Haram 
area, where the traffic to and from AI-Medina uses thia road. 
This makes the road very busy most of the time, particularly 
during Hajj and Ramadan. It serves the districts through which 
it passes and the government offices and hospitals along both 
sides •. There is great pressure both from local traffic and that 
coming from Al-Medina. 
2.9.6 Al-Aziziah Street 
This street is east of Al-Haram and links Al-Maabdaa 
district with Al-Aziziah district. Al-Maabdaa street provides 
continuity for this road to Al-Haram street, and at one time was 
the only connection with AI-Haram, experiencing a high level of 
local traffic and traffic coming from Taif. This street is now 
connected with Al-Haram directly through tunnels by a road 
parallel to it and starts from the south at Al-Aziziah district. 
This serves the approaching traffic from Taif so that it does not 
cross local traffic, helping to reduce the heavy use of this 
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road. The road has direct connection with AI-Haram and from a 
point called Dugm Al Waber on the central ring road ia 
approximately 9km long, with three lanea in each direction. It 
serves AI-Awaly district, south of AI-Aziziah district, and the 
district through which it paasea for schoola, hospitals and 
government offices. It is also vitally important because it 
connects the university of Umm Al-Qura with the central ring 
road, which at tracts much t ra ffic in connection with the 
university. from 08.00 to 09.00 the street is busy with student 
cars converging on the university from different districts within 
the city. Other factors keeping this street busy are local 
traffic, visitors to hospitals coming from other areas, and buses 
serving the residents of AI-Aziziah district. 
2.9.7 Al-Rusifah Street 
This road is west of AI-Haram. Starting in the southern 
part of Al-Hindawiah district, it follows a northerly route, 
crossing Ibn Khaldoon street, and meets the old Jeddah road. It 
provides services for AI-Hindawiah and Al-Rusifah district and 
the commercial area along both sides. The street is 
approximately 4km long with two lanes in each direction. It is 
busy with cars in the commercial area between Ibn Khaldoon street 
and old Jeddah street, where two peak periods occur, one in the 
morning and the other in the afternoon. This road passes through 
a low-density built-up area, which is mentioned above. 
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2.9.8 AI-Hansoor Street 
This street is considered an extension of Abrahim AI-Khalil 
street. It starts at the point where, Jurham street meets 
Abrahim AI-Khalil street and 'takes a northerly direction, 
crossing Ibn Khaldoon street to meet old Jeddah road then crosses 
that to meet Qasar Al-Diafah street. It is approximately Skm 
long, with two lanes in each direction. This street serves the 
districts through which it passes and the shops which line its 
sides. It is a busy street since it carries a high proportion of 
shoppers' cars and many pedestrians. 
2.9.9 AI-Hejoon Street 
This atreet is north of Al-Haram and takes an east-west 
direction to meet Al-Haram street at a pioint called Al-Maala, . 
starting from a spot linked with Al Taneem street. This 'road is 
approximately 2km long with two to three lanes in each direction 
(47). The built-up area has influenced the shape of this road 
and its width. The street is busy most of the day where it 
passes through densely populated districts such as Al-Utibiah. 
This ,road serves the residents of AI-Utibiah travelling to Al-
Haram area and it also serves the shops'of the commercial area 
along its route. In addition to this, it provides services for 
. 
vehicles coming from old Jeddah road and heading for districts in 
the north of the city. This, together with the local traffic, 
generates heavy use for this road, keeping it busy and congested. 
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2.10 Secondary Streets 
This type of road network consists of narrow streets, 
relstively shorter than the main streets. Total network length 
is approximately 6lkm which is less than the length of arterial 
rosds and main streets, the combined length of which is 169Km. 
This type of system provides services for the built-up areas and 
connects them with the main streets. The traffic in this system 
flows in two directions, without a central reservation which is 
characteristic of the main streets and arterial roads. As 
mentioned earlier, the purpose of the central reservation is to 
separste the traffic passing in each direction, reduce accidents 
and'control traffic flow. It is not possible to construct a 
central reservation on secondary roads because the roads would 
have to be widened and houses demolished in the process. This is 
not considered necessary since secondary roads do not carry as 
much traffic as main and arterial roads. In this section three 
streets in this system in Makkah will be discussed in order to 
estsblish their function and traffic conditions on them. 
2.10.1 Jurham Street 
This street runs parallel between Abrshim Al-Khalil and Al 
Mansoor streets. This street is two-way, with one lane in esch 
direction, and is spproximately 3km long. It connects Abrahim 
AI-Khalil street with Ibn Khaldoon street. Jurham street 
provides services for the built-up area in AI-Tundubamay 
district. It serves the public bus station in this district, 
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which is considered to be one of the main bus stations in Makkah. 
It also provides services for Suk Al-Khanam (livestock market). 
Additionally, it serves schools and the girls' university, which 
keeps the street busy during two periods, one in the morning and 
the other in the middle of the day (07.00 - 08.00 and 13.00 -
14.00). Many cars use this road, transporting boys and girls to 
and from their places of study (48). 
2.10.2 Khalid Ibn Al-Walid Street 
This street stsrts a t the junction 0 f Jabal Thur street, 
which runs to Al Haram. The road passes the multi-storey car 
park at Al-Miasfalah and runs parallel with Abrahim AI-Khalil 
street, which it joins at a point called Suk AI-Barnoo. It is a 
two-way street, which is approximately 2.5km long and has one 
lane in each direction. The street serves s clinic, schools, 
grocery shops and the residents in AI-Missfalah. It is one-way 
from the grocery shops as far as Al-Haram. A zebra crossing is 
required on this road to allow pedestrians to cross safely (49). 
2.10.3 Al Jazair Street 
This street starts at the connection with Al-Hejoon street 
and crosses AI-Utibiah district to meet AI-Hajj street. It is 
one-way to allow the passage of one car with ease and is roughly 
3km long. The street is busy, with an afternoon peak (16.00 -
2l.0q) when ahoppers frequent the clothes shops which line it. 
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It provides services for residents and schools, also shops 
located to the north of this street (50). 
2.11 Tertiary Streets 
This system takes the form of arterial roads in the 
residential areas of each district within Makkah. This network, 
known in Makkah as alleys, provides access to secondary and main 
streets for residents of each district. Some of the alleys are 
wide enough to cater for local traffic, but others are narrow and 
winding, restricting movement of motor vehicles within districts 
and between ·one district and another. The narrow alleys make it 
difficult for ambulances, fire engines etc. to gain access. This 
problem should be given priority by the city planners and the 
alleys widened to allow the passage of traffic. An example of 
this are the alleys located at Shaib Ali and Shaib Amir. 
2.12 Tunnels in Makkah 
The characteristic topography of Makkah ia very steep and 
bui It-up areas are surrounded by hills and mountains which, in 
turn, create problems in communications between the scattered 
areas of the city. The overland roads could be used to link 
these areas, but would create a design problem in constructing 
short roads, suitable to meet travelling demands within the city. 
The city planners have given priority to this problem and as a 
result have already started to build tunnels to achieve a network 
which will meet all the needs of the city and its residential 
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areas. The city of Makkah benefits greatly from these tunnels 
and has gained the name of "the city of tunnels", since it has 
more than any other city in the Kingdom. The tunnels have a 
significant influence on the city network as they have shortened 
the distance be tween areas. The existing and proposed tunnels 
and their function will be discussed in this section. 
Tunnels are classi fied according to function and are here 
discussed under two heads: pedestrian tunnels and vehicular 
tunnels (in accordance with the municipal classification). 
2.12.1 Pedestrian Tunnels 
One tunnel has been specifically created for pedestrians and 
forms an extension of the pilgrims' pedestrian road from Arafat 
and Mina. It extends from the AI-Haram area to a point between 
AI-Aziziah district and Mina. Pedestrians use the tunnel when 
walking to and from AI-Haram and the Holy Sites during Hajj (51). 
2.12.2 Radial Tunnels for Vehicle Use 
Most tunnels in Makkah have been constructed to carry the 
flow of people and vehicles radially towards the holy mosque. In 
1981, the first two tunnels were built and these are in use at 
the present time. The first tunnel connects AI-Missfalah 
district (opposite the multi-storey car park) with AI-Haram 
district (facing the King's Gate). The length of the tunnel is 
700 metres and the width 16 metres, one half being designated for 
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pedestrians and the other half for cars. The second tunnel (also 
facing the King's Gate) links the pilgrims' parking space with 
AI-Haram street. The t~nnel is 1800 metres long, 16 metres wide 
and divided as the previous one. These two tunnels are connected 
with two channels, serving ss emergency exits. The purpose and 
function of the tunnels is to speed up the traffio from the 
points mentioned above to AI-Haram and to reduce the number of 
vehicles on Abrahim AI-Khalil street. 
There are four similar tunnels under construction. Two of 
these will connect AI-Tundubemay street with Abrahim AI-Khalil 
street. Thia will attract traffic flow from this street to the 
west side of the city and will also reduce travelling time 
between the two aress. The other two tunnels will connect Al-
Utibiah area with Bab Al-Umrah srea just to the west of AI-Harem. 
These tunnels will be in use by the end of the third development 
plan in 1990 (52). 
2.12.3 Recommendations 
The tunnels which already exist in the city of Makkah 
require some maintenance to keep them functioning efficiently and 
to attract regular users. As observed, we would strongly 
recommend that the engineer find'a solution to the lighting level 
inside the tunnels in order that it should correspond with that 
outside. Drivers' vision is affected by the light di fference, 
making it di fficul t to edj ust on lesving the tunnels. In some 
instances there is no lighting at all outside the tunnel, as in 
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the case of Al-Suliminiah tunnel, making it hazardous when 
driving at night. In insufficient light, it is also difficult to 
follow road signs. Accidents have occurred due to inadequate 
lighting. For example, an accident happened at the exit of one 
of the tunnels between Al-Haram and Al-Aziziah. It was during 
the night and the driver was confused because of the poor 
lighting and hit the wall outside the tunnel (53). Finding a 
solution to this problem will reduce accidents in the city. 
Another point is also strongly recommended and that is the 
building of a concrete canopy at the entrances and exits of the 
tunnels. This would prevent rocks from the mountains falling on 
to the approach roads to and from the tunnels. This 
recommendation should be given priority by the city engineer 
because falling rocks present a great danger, particularly in the 
rainy season when drivers and their cars are at risk. Also, 
falling rocks could obstruct and damage the roads linking the 
tunnels. 
2.12.4 Tunnels on the Ring Road 
A number of tunnels are needed for the ring road system in 
Makkah. These tunnels would reduce the problems of restriction 
facing the city network, caused by hills and mountains. Hills 
and mountains no longer stand in the way of developing the city 
network, due to new methods of technology, so that many roads now 
cross them (see Plate 3). 
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There are four tunnels on the Haram ring road, three of 
which have been completed and are open for traffic. Two tunnels 
are located to the east and north of the Haram and two are to the 
south. On the inner ring road five twin tunnels have been 
finished. Two were opened for tra ffic during Haj j 1404AH 
(1984AD). On the central ring road, three tunnels are proposed, 
and one tunnel is scheduled on the western section of the outer 
ring road. No construction has yet been started (54). 
The completion of the tunnels will raise the capacity of the 
city network by providing potential services for the traffic flow 
within Makkah. The proposed tunnels will enable the ring roads to 
fulfil their function completely, in speeding up and organising 
the traffic flow at peak times and day to day. 
2.13 The City Network rlyovers 
There is no data about flyovers in Makkah, but personal 
fieldwork was carried out in 1985 in order to establish the 
function and importance of flyovers to the city network. Two 
flyovers covered by the survey mentioned above are discussed 
below. Several flyovers are significant to traffic flow within 
the city, and provide access to, and ease connections with, other 
roads. Fly overs are vital to the city network in that: 
A they facilitate continuous traffic flow and ease traffic 
jams on roads coming from different directions; 
B they. facilitate interchange from one route to another, while 
maintaining the speed of traffic on the city network; 
.• 
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C they play an important part in reducing the number of 
traffic lights required at the junctions on flat routes, 
thereby enabling cars to keep moving at a good speed. 
o they contribute to the reduction of accidents at junctions. 
2.13.1 The Important flyovers 
Two important flyovers, covered by the 1985 survey, ease 
traffic congestion in streets over which they pass. These 
flyovers are: 
1 Ibn Khaldoon street flyover; and 
2 Qassar Al-Diyaffa flyover. 
Ibn Khaldoon street flyover is located on the main street, 
coming from west to east, and goes directly to Al-Haram. This 
fly over carries the traffic from Jeddah expressway to Al-Haram 
where it ensures continuity of traffic flow without interfering 
with the traffic on Al-Mansoor street, which passes from south to 
north. Since the opening of the flyover traffic congestion has 
been eased, delay reduced and the pressure of vehicles lessened 
on the streets mentioned above, where previously traffic lights 
had been in use. 
Qassar AI-Diyaffa flyover is located on the main street from 
the old Jeddah road. This,flyover carries traffic from old 
Jeddah road and goes in the direction of AI-Utibiah district and 
northern parts of the city. This flyover also ensures continuity 
for traffic travelling from west to east, without affecting the 
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traffic flow on Al-Taneem street, which runs north to south. The 
flyover separates the traffic from AI-Medina expresswsy snd going. 
through AI-Taneem street. The speed of traffic is maintained 
and, since the flyover has been in use, there have been fewer 
accidents at the junctions. 
2.13.2 Recommendations 
Observstion in the survey showed that traffic using the 
flyovers, particularly at junctions with the overland routes, 
would benefit from two improvements: more space should be 
.. 
provided where the flow from the flyovers joins the flow on the 
overland route, in order to allow the traffic to merge smoothly; 
also, there should be a mirror on roads joining the flyovers. 
The mirror should be placed at junctions to enable'drivers to 
assess the volume of traffic before joining it (see fig. 2.9). 
This would help to reduce accidents and prevent a reduction in 
traffic speed. 
2.14 floods in Makkah 
As mentioned in the previous Chapter, rainfall in Makkah 
fluctuates greatly, sometimes occurring at infrequent intervals 
snd at others being characterised by heavy, torrential rsin. 
Among visitors to Makkah wss Burckhsrdt, who csme to the 
ci ty in the eighteenth century. In his descr iption 0 f Makkah's 
climate, Burckhardt wrote: 
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The rainy season usually begins in December, but the rains 
are not uninterrupted, as in other tropical countries, 
falling at intervals of five or six days but then with great 
violence (55)' 
As mentioned above, the ~ity of Makkah lies amid a complex 
of mountains and alluvial valleys which take a gradient from 
north to south and cause flooding to be drastic. The mosque is 
situated in a low part of the city at an elevation of 227 metres 
above sea level, while Al-Maebdeh, north of AI-Harem, is 311 
metres above sea level and Jarwel district, south of AI-Haram, is 
278 metres above sea level (see fig. 2.10) (56). 
The gradient of the valley from north to south (as seen from 
the figure) and the topographical conditions cause,many 
difficulties during the rainy seasons. At this time, most areas 
of the city suffer from flooding, especially around AI-Haram 
where the water overflows, due to its location in the low part of 
the valley (see Plate 4)" 
2.14.1 The Effect of floods on the City of Makkah 
During the rainy season in Makkah, the impact of 
topographical conditions, mountains and hills, together with the 
gradient of the valley, causes water to gather very fast and run 
rapidly down the valley of Abraham towards the lower parts of the 
city. This turns Makkah into a temporary lake, with houses 
surrounded by water and city roads overflowing. Sometimes such 
severe flooding is experienced that houses are swept away and 
roads are badly damaged. 
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O'ne of Makkah's historians mentioned the violence a f floods in 
the city when he wrote: 
In 1325AH (1908AD) and dur lng the Hajj time it was raining 
very heavily, which caused a huge flood similar to the flow 
of the Nile River in Egypt. The flood swept away more than 
one hundred houses and filled city streets with rocks and 
gravel. The depth of water in the city streets was 2 
metres. This caused the city traffic to be interrupted and 
people could not even cross from one side of the street to 
the other on ani mals, which it was very r iaky to do. Some 
people were seen swimming from one side of the street to the 
other side (57)' 
It can be seen from the foregoing that flooding has a great 
influence on the city, especially upon roads which are considered 
the most vital part, as an arterial link between the city 
centres. When affected by floods, these roads become completely 
paralysed. It can be deduced that road conditions in the past, 
when they were often sandy, were greatly affected by running 
water during times of flood, causing damage to the roads and 
restricting traffic. These restrictions have been discussed 
above with reference to the fact that city roads were unpaved and 
old methods of transportation were used. With the introduction 
of cars and the development of street patterns, city roads became 
asphalted and suitable for modern traffic, although still being 
affected by floods. Referring to rainfall, this runs from hills 
and mountains towards the city sedimentary plain, where part of 
it seeps through the soil and the rest continues to flow over the 
land surface, causing flood damage to the inhabited areas within 
the city. The expansion of the city's built-up area has reduced 
the amount of soil available for. water absorption. The 
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replacement of sandy road surfaces with asphalt has further 
decreased the seepage area and therefore the problem of running 
water has increased. This creates great problems for modern 
transport and the city traffic. 
2.14.2 The Effect of flooding on Recent Roads and Automobiles 
As the city of Makkah lies in the valley of Abrahim, amid 
complex topographical features, the earliest roads to be created 
followed the natural course of the valley. This aggravated 
flooding on the city's main roads, which were asphalted and lay 
• 
on the plain, which was affected by flood water. The stones and 
mud which are washed down from the hills, mountains an? upper 
. valley, abrad~ the asphalt road surface, thereby causing damage 
(see Plate 2.5). Potholes are commonly seen on city roads during 
the rainy season, which in turn form pockets for water collection 
(this situation could reduce the city network's level of services 
and affect the city traffic). Flood debris can cause severe 
damage to vehicles and also result in congestion and accidents, 
since drivers swerve to avoid obstacles in their way. Potholes 
and flood material temporarily restrict the amount of road 
available for use, causing congestion and delay. Unfortunately 
no data is at hand concerning the cost of removing flood debris 
and repairing roads after the rainy season. 
Another difficulty caused by flooding is the skidding of 
cars because asphalt surfaces become wet very quickly which 
reduces the level of wheel friction (58). This could lead to 
Plat 2. 
-1 
Damag to ci y str s caus d by s v rc flo ding (1 80). 
Sourc : M jdi, M.Hariri (1986). 
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accidents through cars skidding out of control, either into the 
side of the road or into oncoming traffic. When flooding is more 
drastic, vehicles can be swept away, resulting in death, as 
occurred in l39lAH (l971AD) (59). 
2.14.3 Controlling Floods 
Since flooding has caused such problems for Makkah, the 
inhabitants and governments have, at di fferent times, tried to 
control flooding in order to protect the city. A map concerning 
the 'drainage of flood water has been obtained from the Ministry 
of Municipal and Rural Affairs and more data is available from 
history books of Makkah, relating to flood control. This 
information has been referred to in considering the previous and 
present strategy. Different methods have been adopted to control 
flooding, including the creation of sewers, dams and tunnels. It 
is important to note that the concept of dams varies from period 
to period, according to the strategy followed by those in charge 
of flood control. 
In the Kuza'a period (before the Islamic period, pre-556AD), 
flood damaged the entire city of Makkah and surrounded the holy 
Kaaba. As a result, the Kuza'a tribe built a wall around AI-
Kaaba which was the first time the city had been protected from 
flood. The wall built at this time was in the form of a dam, to 
protect the Haram and Al-Kaaba (60). 
In l7AH (597AD), at the time of Khalif Ummar, the flood was 
devastating, destroying houses and crossing the wall where it 
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damaged some parts of Al-Haram. A soil dam was built north of 
Al-Haram at Al-Mudaa and this consisted of large stones with 
earth between them. This dam forced the flood to divert from the 
Haram area towards the valley of' Abrahim. Thus, the Haram and 
houses near to it were protected (61). 
It can be seen from the foregoing that most of the strategy 
followed to control flooding was limited to the Haram area and 
nearby houses. This was not sufficient to protect the whole city 
from flood. As a result, the need to safeguard Makkah from 
deluge became a matter of great concern for the city authorities. 
In 9l6AH (1486AD), a stone dam was built at Herra mountain, 
nprth 0 f AI-Haram, on the way to Mina. This dam prevented the 
flood from reaching the upper part of the city of Makkah, but 
when the volume of flood water became too great, the dam leaked, 
although there was no severe damage to the city. In addition to 
the city being saved from flooding, the water was diverted in a 
westerly direction towards Jeddah and the Red Sea. Since the 
creation of this dam was successful, another was constructed in 
the Ajeyad district. The purpose of this barrage was to 
eliminate flood water coming from Ajeyad area towards Al-Haram, 
thereby reducing the risk of flooding in the latter. This dam 
still exists to the present day (62). 
It can be said that the city drew great benefit from these 
dams in preventing flooding in the urban area. However, flooding 
still occurs in Makkah as a direct result of rainfall overflowing 
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the city streets. It is necessary to drain the water in the 
urban area in order to reduce the damage to city roads. As a 
result, new technology has been adopted by the Saudi government 
to control the flooding within the city. 
In l375AH (1955AD), a project was launched to excsvate a 
tunnel under the Haram area. This tunnel runs towards the east, 
starting behind the mountain of AI-Safa, which faces the Ubo-
Qubyes mountain. It provides access for the flood to pass under 
Al-Haram and continue southwards to the outskirts 0 f the 
city (63) 
• While the tunnel mentioned above prevents flooding in Al-
haram, it is of no great benefit to the rest of the city because 
it is not comprehensive enough and most city streets still suffer 
from flash flooding. This is the case in AI-Harem street and 
Abraham AI-Khalil street. The latter passes Al-Missfalah 
district and the tunnel (already referred to) passes under its 
road surface. The tunnel was not provided with collection 
chambers in this area, so the street becomes flooded, sometimes 
paralysing the traffic flow. 
The city authorities acknowledged this problem and planned 
to adopt a comprehensive method to control flooding on city 
streets to enable traffic flow to continue. As a result, in 
1976, a project was started to build a complete rain water 
drainage network to serve the entire city (64). In 1984 the 
scheme was completed and the principal water drainage network now 
extends through the main valley water course. The cost of this 
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project was S.R. 241 million (£4,677,611). The network consists 
of cement boxes, sewers and ready-made concrete 'tunnels, the 
purpoae of which is to collect rain water and drain it towards 
the outskirts of the city (see Fig. 2.11). The network provides 
collection chambers on the main streets which allow the rain 
water to seep through existing tunnels, thereby reducing the 
incidence of flooding drastically within the city of Makkah. The 
collection chambers occur every 80 to 100 metres. 
The project also included a diversion wall which re-routed 
the flood water coming to Makkah from the north. This wall kept 
the water flowing to the north with a slight westerly 
inclination. Two dams, positioned at Al-Shuhadah district, kept 
the flood taking a north course to Fatmah valley (65). 
In spite of building the rain water drainage network, the 
city still suffers from flooding. I observed this personally 
during fieldwork in 1985, when the rain water gathered rapidly, 
overflowing the city streets, causing difficulties for city 
traffic. Unfortunately no photographs were taken at the time (due 
to lack of a camera), but the daily newspaper published 
photographs and these are used to substantiate the observation. 
In the same year, water was seen to be lying in some areas where 
it remained for four days, ~ventually being evaporated by the 
heat of the sun. This occurred in AI-Rusifah district street 
(see Plate 2.6) and Al-Abtah street, near AI-Maabda district. 
Figu~e 2.12 also shows the areas affected by flooding and 
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stagnating water lying on the city streets. This stagnant water 
remaining after the rainy season creates problems for city 
traffic as driving becomes hazardous. Thus, these streets are 
avoided, causing severe congestion on alternative routes which 
are unaffected by the water. 
2.14.4 Recommendations 
It is obvious from the foregoing that the rain water 
drainage network absorbs water only on the city's main streets. 
There should undoubtedly be a sewer extension to minor city 
streets and alleys in every district, with collection chambers to 
allow seepage into the main drainage network. This would help to 
end the proble m a f stagnant water, reduce the damage to road 
surfaces during the rainy season, and also alleviate co~gestion 
on the roads. In addition, as mentioned previously, 
topographical features playa significant role in allowing the 
rain water to gather and run very fast towards main city streets. 
Collection chambers are required in the foothills, in addition to 
those already recommended. This measure could lead to the 
reduction of the drastic amount of running water during the rainy 
season and lessen traffic congestion at that time of year. 
2.15 Conclusion 
It is apparent from the discussion of this chapter that the 
city road transport network witne~sed two stages of development. 
The first stage dates from the city's beginnings, during which 
- 147 - Chapter 2 
the dominant means of transportation was walking on foot and 
using animals for transporting goods and people (as existed in 
any city before the invention of the motor vehicle). The second 
period of development was when the city witnessed the 
introduction of the motor vehicle, which put pressure on to 
improve and expand these old narrow twisted streets which are the 
product of an earlier age. It is clear that the development of 
the city road transport network was rapid as Makkah expanded 
under the influence of large oil revenues in the Kingdom of Saudi 
Arabia. 
The city's present network has to provide for day to day 
population movement as well as seasonal flows of pilgrims and 
visitors. The development of the city road network was the 
natural response to an increasing demand for mobility, while the 
city also grew with the rise in population and increasing numbers 
of pilgrims. Road networks also had to come to terms with the 
annual increase of motor vehicles heavy use which is fully 
discussed in Chapter 3). 
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CHAPTER 1. 
POPULATION MOBILITY AND CAR OWNERSHIP IN MAKKAH 
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3.1 Introduction 
The population of cities is constantly changing (1), for 
economic reasons and because movement is part of man's biological 
instinct (2). P.W. Daniels has classified the motives for man's 
urban mob~lity into: economic; social; educational; recreational; 
leisure and cultural (3). One of the chief functions of cities 
is to provide ·services to the surrounding' region such as 
commerce, finance, education and health care. This inevitably 
leads to movement from the hinterland of the city for services, 
thus generating intense daily activity within the 'urban area (4). 
from this point of view, the patterns and motivation for movement 
in the city of Makkah are fairly typical. Makkah provides 
services for the villages located around it, while the villagers 
have the opportunity to sell their products there. Service 
provision creates jobs which in turn stimulate the movement of 
people within the city for work and commercial purposes, while 
the traditional spatial separation between home and work place 
creates daily acti v i ty 0 f the employed population within ci ty 
centres. 
The function of Makkah, however, is not only economic, but 
arguably its main function is religious. It is the persistent 
strength of the religious role which fundamentally influences the 
other functions such as commercial activities, educational, 
health and other services which people require. Commercial 
activity associated with religious functions plays a significant 
role in catering for the residents and the stream of visitors to 
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the city both during and outaide the period of Hajj. The 
characteristics of activity in Makkah can thus be broadly 
classified into two categories: religious and economic. MakkaA 
is recognised as the holy city of Islam, and therefore it is the 
destination of numeroua Muslims during the annual pilgrimage. 
These numbered over two million in 1987. To a lesser extent, 
pilgrims also visit Makkah during the rest of the year. The 
annual influx of pilgrims from outside the city interacts with 
internal movements within the city. 
The Masjid Al-Haram (Holy Mosque) is the cenlral focus for 
most of the religious activity within Makkah. This plays a 
signi ficaFlt role in generating external trips from other ci ty 
centres every day and from rural sources to the clty~' It also 
generates considerable internal movement (Fig. 3.1). The 
internal mobility of the city population is far more complex due 
to numerous factors which will be discussed later in this 
, 
Chapter. Several phenomena playa signi ficant role in causing 
people to move within the city, one of which is city growth, 
which has increased distances from the outer suburbs to the 
centre of the city. Another factor is the enlargement of the 
Haram itself, which required the removal of houses and other 
adjacent structures, resulting in the establishment of new 
dwellings away from the city centre, which generated trips from 
the new districts to AI-Haram. The third important circumstance 
causing increased travel is the growth of population from 100,000 
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in 1950 (5) to 366,801 in 1974 (6) and 599,400 in 1983 (7). 
Makkah now holds third demographic place among Saudi cities, 
after Riyadh and Jeddah. Above all, perhaps, the increasing 
availablity of automobiles greatly enhanced population mobility 
in Makkah and provides the focus of this Chapter. Some reference 
is made to the growth in the number of vehicles in Saudi Arabia, 
to put' the matter into context. 
Fig. 3.1 The movement of Pilgrims and visitors .ithin Hakkah 
Market 
Source:Author 
Origin 
Cities outside Makkah 
and from abroad 
The Holy Mosque , Accommodation 
..----~, 
Holy sites 
- Arafat 
- Muzalifah 
, - 'Muna 
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3.2 Car Ownership in Saudi Arabia 
The number of vehicles in Saudi Arabia before 1960AD is 
unknown. However,· there are figures for the period 1960-1985 
(Table 3.1), which give an overall indication of the trend 'in 
vehicle growth over 25 years. A comparison between the number of 
vehicles in 1960 and 1985 (fig. 3.2) shows more than a hundred-
fold increase from 36,382 to 3,919,871. figures given in the 
Table derived from official sources are however suspect for 
certain periods, especially the period 1968-l97lAD. Levels of car 
ownership clear ly correspond wi th the general economic growth 
witnessed by Saudi Arabia since 1950 (8). This can be shown by 
the extension in the length of modern roads, from lllkms in 1950 
. 
to 20,238kms in 1980 (9), ;eflecting the increase of oil revenues 
from SR 34,000,000 in 1950 to SR 189,295,000 in 1981 and in 
government expenditure, which rose from SR 49,000,000 in 1950 to 
SR 165,724,000 in 1981 (10). This economic growth has resulted in 
increases in the per capi la income, purchasing power and 
consumption of foods and goods, as well as the construction of 
many projects (11). Hence, many motor vehicles have been 
required to meet the need of this social and economic revolulion. 
The country has no internal waterways and limited railways which 
has resulted in increasing the construction of roads, in order to 
cater for the increasing number of motor vehicles (fig. 1.1, 
Chapter 1). The reduction of customs duty from 15% to 3% on 
automobile prices (12) has meant a big extra inducement for the 
Saudi Arabian population to buy cars. Thus, national car 
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Table 3.1 Number of motor Vehicles in Saudi Arabia 1960-1985 
Year A.H. Year A.D. No.of Vehicles Increase %* 
1379 1960 36382 
1380 1961 43185 18.70 
1381 1962 47847 10.80 
1382 1963 57738 20.67 
1383 1964 71831 24.40 
1384 1965 88874 23.72 
1385 1966 80751 -9.13 
1386 1967 90552 12.13 
1387 1968 12621 -86.00 
1388 1969 17260 36.70 
1389 1970 19323 11.90 
1390 1971 23308 20.60 
1391 1972 144768 521.00 
1392 1973 180185 24.40 
1393 1974 242974 34.80 
1394 1975 355022 46.10 
1395 1976 514361 44.80 
1396 1977 774443 50.56 
1397 1978 1112973 43.70 
1398 1979 1432909 28.70 
1399 1980 1723116 20.20 
1400 . 1981 2069479 20.10 
1401 1982 2467903 19.25 
1402 1983 3018811 22.30 
1403 1984 3569009 18.20 
1404 1985 3919871 9.80 
*The percentage calculated by the Author. 
Source:Statistical Yearbooks see[13] 
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ownership increased from 14.5 cars per thousand people in 1962 to 
fo? cars per thousand people in 1985 (Table 3.2). There is a 
considerable variation in price between type of cars imported 
into Saudi Arabia, with American and European cars costing more 
than Japanese (Table 3.3). The lower price of Japanese cars, 
which have been increasingly imported into Saudi Arabia, has 
contributed towards extending car ownership among the Saudi 
population. The low cost of loca,lly produced petrol in Saudi 
Arabia also encourages people to use cars. In 1987 the cost of 
one gallon of Saudi pe~rol was SR 2.16 (£0.30 at the rate of 
£1.00 = SR 6.95). This low fuel price encourages car usage for 
all types of journeys, including those undertaken for leisure. 
Table 3.2 Car ownership in Saudi Arabia (per '000 persons) 
Year Number of population Number of cars owned* 
-
1962 3,297,657 (a) 14.5 
1974 6,726,466 (b) 36.2 
1985 9,584,664 (c) 409.0 
* Figures calculated by writer 
Sources: 
(a) AI-Sharif A.S. 1982, The Geography of Saudi Arabia, p.107 
(b) The population census for 1974, Saudi Arabia 
(c) AI-Ruiithii, M.A. 1979, p.35 
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Table 3.3 The price of cars by type 
American 
European 
Japanese 
Price in Saudi Riyals 
78,000 
40,000 
35,000 
The prices given are for cars which carry 4-5 passengers 
Source: Balbuide Motor Vehicle Agency, Jeddah, 1987. 
3.2.1 Car Ownership in Makkah 
Chapter 3 
The number of vehicles in Makkah before 1960 is unknown. 
However, figures since 1960 (Table 3.4) give an indication of the 
sharp rise in vehicle growth over a period of 23 years. This is a 
result of much the same factors which influenced the growth in 
t.he number of vehicles in Saudi Arabia. In addition, the 
religious significance of the city and the role which it plays in 
attracting both pilgrims and visitors during and outside the 
period of Hajj, stimulates a heavy local del'(land for transport 
services. The city population has a spending power resulting in 
wide car ownership. Table 3.4 also shows that these increases 
have fluctuated. The extreme changes between 1960 and 1971 may 
reflect economic factors, such as the closure of the Suez Canal, 
an economic crisis, the import restrictions made by the Saudi 
government on certain types of car (such as rord) and the boycott 
of some European countries trading with Israel (14). After 1971, 
Table 3.4 shows a steady growth in the number of vehicles. A 
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Table 3.4 Number of Vehicles in Makkah and At-Madina 
Year Year Makkah Increase A1-Madina 
A.H. A.n %* 
1379 1960 8967 - 720 
1380 1961 9429 5.15 797 
1381 1962 7901 -16.20 927 
1382 1963 9384 18.70 1077 
1383 1964 11139 18.70 1'399 
1384 1965 12172 9.30 1663 
1385 1966 13675 12.30 2215 
1386 1967 14217 3.90 ? 
1387 1968 855 -93.90 ? 
1388 1969 1342 56.90 588 
1389 1970 1288 -4.00 534 
1390 1971 1790 30.90 734 
1391 1972 11900 564.00 7238 
1392 1973 13588 14 .• 00 8777 
1393 1974 16501 21.40 11266 
1394 1975 24047 45.70 17862 
1395 1976 31660 31.60 26406 
1396 1977 47113 48.80 36815 
1397 1978 58754 24.70 44965 
1398 1979 68957 17.30 49307 
1399 1980 74797 8.40 55888 
1400 1981 81197 8.50 63713 
1401 1982 100516 23.70 79480 
1402 1983 116509 19.60 103197 
*Figures shown in the table calculated by the author. 
?Data not available. 
Source:See Table 3.1 
Increase 
%* 
-
10.60 
16.30 
16.18 
29.80 
18.80 
33.19 
? 
? 
-73.40 
-9.18 
37.40 
886.00 
21.00 
28.30 
58.50 
47.80 
39.40 
22.10 
9.60 
13.30 
14.00 
24.70 
29.80 
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comparison between 1960 and 1983 shows an increase in vehicles 
from 8,967 to 116,509. figures given for certain periods are, 
however, suspect, as mentioned above, especially those between 
1968-1971. Overall, the car ownership in Makkah increased from 
56.4 cars per thousand people in 1962 to 208 cars in 1983 (Table 
3.5). Comparing car ownership per thousand in Makkah and Al-
Medina (Table 3.5) it was found to be higher in Makkah (fig. 
3.3). In both cities car ownership levels are above the national 
average. 
J.J Car Ownership in Hakkah in 1985 
From the ,foregoing it is obvious that the nature of car 
ownership in Makkah needs elaboration. In 1984 an intensive 
investigation was made by the author at the Traffic Office in 
Makkah and at the Traffic Police Headquarters in Ryadh. The 
investigation revealed that the only data available were the 
crude figures of car numbers in the city. Figures from the 
traffic police do not include speci fic details about car 
ownership in the city or its spatial distribution. As a result, 
a socio-economic survey was designed in 1985, ~o fill the gap in 
data. The investigation had also revealed that no data existed 
regarding popUlation mobility, so this was included 1n the 
survey. This was to establish present private transportation 
characteristics and the contribution of private cars to 
population mobility. 
Table 3.5 Car Ownership in Makkah and Al-Madina 
Year Population Number Cars Owned per '000 * 
1962 
1974 
1983 
Makkah 
158908(1) 
366801(2) 
599400(3) 
Al-Madina 
71998(1) 
198186(2) 
'1 
*Figures calculated by the author. 
Makkah 
49.7 
45.0 
208.0 
Source:(1)AI-Ruiithii,M.A.1979.The Geography of Saudi Arabia.p35 
(2)The population census(Makkah) 1974.p.85 and p.80 
(3)AL-Gazawii,1985,Makkah Fi-Shazarat AL-Zahab,revised by 
Dr.Al-Gamdy.p.58 
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3.3.1 Survey Method 
The survey comprised two elements: the household interview, 
and the roadside interview, designed to establish details of 
trips within Makkah, and the nature of car ownership. 
3.3.1.1 The Household Interview 
The survey was conducted within Makkah's 36 distr icts and 
Bub-districts, in addition to small villages which were excluded 
from the survey. The sampling frame and trip origins and 
destinations were based on the household in Makkah. The chasen 
time for distributing the survey was between 17.00 and 19.00 
hours on weekdays, to maximise the likelihood of the head of the 
household being at home. The head of the household was asked to 
provide the trip-making details of every member of'his house over 
ten years of age, for the five preceeding normal weekdays. The 
absence a f the head a f the household caused same problems. In 
this instance, the oldest son was asked to give details. Women 
and girls could nat be interviewed because of the religious 
prohibition. Refusal to give figures about income prevented any 
further analysis of this variable. 
For each individual, particulars of every "trip" were 
recorded. These trips were defined as being a journey between 
any two points. They did not need to be home-based and could be 
of any duration from a few minutes to several hours. Any number 
of trips could be accomplished between leaving and returning 
home. However, the householder did not often give information 
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concerning any non-home based trips because he considered the 
mention of one trip adequate, which caused di fficult.y in 
acquiring more detailed information about trips. 
The details requested were: number in household, 
nationality, age, sex, occupation, place of work and the name of 
lhedistrict where each journey started and finished. If this 
was unknown, it could be indicated on the interviewer's map. The 
mode of travel was also asked for each trip, as well as income 
level and the number of cars owned. The purpose intended as the 
• start of each trip was classi fied into one of the following: 
home, social, visit, religious, pleasure, work, health, shopping 
and others not specified. 
A total of 1,200 qu'estionnaires were distributed to the 
homes in Makkah (population 599,400) (15). The number of samples 
is relatively small (H~), because there was not enough time or 
resources to conduct a bigger survey. The number of samples was 
divided between the 27 districts and sub-districts of the dity, 
44 being obtained from each district. This rsther crude 
allocation was necessary since the number of buildings in each 
district is not known and the houses are not numbered. Thus, 
samples were taken at random by standing in the middle a f the 
district, locating the four geographical directions and taking 24 
houses; 12 from the centre due south and 12 from the centre due 
north, while 20 samples were taken going west and east. Similar 
allocations were devised for all the other districts. 
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Seven hundred samples were returned. After examining them, 
the valid number of completed answers was 464. The invalid 
replies were either answered incompletely or were difficult to 
read. The computer analysis run was therefore based only on the 
completed and valid samples. 
3.3.1.2 Road-side Intervie.s 
First, the road-side interview points were set up. One was 
to the west of AI-Haram area, on streets leading to the west and 
south of the city, and the other on AI-Azizah road which leads to 
the north and east. From these locations it was possible to 
sample all external traffic to Makkah. Two-lane streets were 
chosen, using one lane for vehicles whose occupants were being 
interviewed, while the other lane flowed without interruption. A 
prominent notice about the census point was erected and the 
. 
purpose of the interview was explained. The interviews were 
conducted on normal weekdays from 16.00 to 19.00 hours. The 
decision as to which vehicles would be interviewed was taken at 
random and of course depended upon the co-operation of the 
driver. A supervisor moved between the two points to check that 
the interviews were conducted correctly. An hour was spent at 
each point by the supervisor during the interviews. Selected 
passengers from buses and taxis were also questioned. The 
information requested from road-side interviews was identical to 
that requested from the households, to acheive a complete picture 
of all trips likely to be made by the city population. 
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Altogether, 1,200 questionnaires were distributed to car 
drivers, laxi passengers and bus passengers (one passenger per 
bus ~eing selected) within the city of Makkah. Returned samples 
reached 850. After checking, the valid number of complete 
answers was found to be 606, the remainder being invalid due to 
incomplete answers. The final analysis was obviously limited to 
. thosa which were complete and valid. 
3.3.2 Household Survey Findings 
The survey revealed that 22% of Makkah's households have no 
car, 51.7% have' one car, while 26.3~~ have more than two cars. 
Thus, it can be said that 78~o of the households of the city own 
cars, which is a high proportion. In addition to this, the study 
showed that there are differences in car ownership according to 
district, family size, age, nationality and occupation, as 
discussed in the following section. 
3.3.2.1 Car Ownership by District in Makkah 1985 
Car ownership in Makkah 27 districts was found to vary from 
one district to another. The computer analysis classified three 
categor ies: low; middle and high ownership levels. This 
classification enabled us to make comparisons of car ownership by 
district. 
The study revealed that the number of cara owned is low in 
the districts around AI-Haram area (Table 3.6). This doubtless 
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Tabl. 3.6 Car Own.rship 1n Hakkah D1str1cts(198S).Bss.d on Sa.pling 
Districts No. of Vehicl .. Own.d Row % 
Total 
,r , 2 J +4 
Low l ••• l-around 
Al-Hun 4.3% 
Al-Qararah 2 1 
- -
1 4 0.9 
Adr Path 1 1 
-
1 
-
3 0.6 
Al-Shutah 
-
4 2 1 2 9 1.9 
Al-SuIU .. niah 
- -
2 
-
2 4 0.9 
, PUddle leul-new 
dlltr1cu 9.3% 
Al-Nuha 
-
1 2 1 1 5 1.1 
Al-Zah1r 1 6 
- -
1 8 1.7 
Al-R ... Uhh 
-
3 2 3 4 12 2.6 
Al-Azll1ah 2 9 3 2 2 18 3.9 
Hhh leul r"r from 
AI-Hara. (1-7 k.) 86.4% 
AJiJad 7 14 7 2 1 31 , 6.7 
Al-Hi .. falh 2 27 2 2 2 35 7.5 
Al-TundbawJ 6 13 2 5 3 29 6.2 
Al-Hhdawhh 
-
6 4 2 3 IS 3.2 
Al-Shabtkah 3 9 S 2 4 23 5.0 
'Hlret Al-Bab 4 10 4 3 3 24 5.2 
.rarwal 
- -
1 
- -
1 0.2 
Al-Utlbtah 2 4 - 1 1 8 1.7 
Al-Ju.lzah 6 7 2 2 1 18 3.9 
Al-lhua 4 14 
- - -
18 3.9 
Mlna 5 7 4 1 2 19 4.1 
lud1 4 14 1 
-
6 2S 5.4 
Al-Sh1shah 8 9 1 
- -
18 3.9 
AI-Rudah 22 26 3 - - 51 11.0 
AI-Ad8l 5 15 - - 1 21 4.5 
Jabal Al-Noor 8 12 
- -
1 21 4.5 
Al-Fd .. Uah 10 12 2 
- -
24 5.2 
Al-Quhalah 
-
16 3 
-
1 20 4.3 
'Colu.n Total 102 240 52 28 42 464 100.0 
Sourc.:Fi81dwork,Makkah 1985 
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reflects the small size of the districts compared with other 
sections of the city (Fig. 3.4) and the low population of these 
districts (Table 3.7). Population totals in this table represent 
the year 1983, the only recent figures we have available. The 
'" .earlier population census of 1974 did not provide district 
populations. The census of 1963 gave population of city 
districts, but was unreliable and did not include the new 
districts which appeared after 1963. No more recent population 
statistics have been obtained, which prevents a comparison being 
made between past and present car ownership in Makkah. We shall 
therefore depend upon our analysis of the figures obtained for 
• 
1983. 
from Table 3.6 it is seen that many cars are owned in areas 
located about one to seven kilometers from AI-Haram (Fig. 3.4). 
This is attributable to the densely built-up areas where 
buildings rise from three to seven storeys, thereby housing more 
than one family, resulting in those districts becoming highly 
populated (Table 3.7). It is clear from. Tables 3.6 and 3.7 that 
Jarwal and AI-Utibah districts have high populations, but the 
ratio of car ownership is apparently low in these two areas. The 
survey probably did not truly represent reality however, due to 
the small number of samples from these two districts. 
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Table 3.7 Population of Districts in 1963 and 1983 
Districts Population Population Area in 
1963 1983 Hectares 
1 AI-Qushashiah 2163 1700 10.7 
2 Aj iyad 10339 24800 386.2 
3 AI-Missfalah 22661 77200 1950.0 
4 AI-Shibikah 6822 14500 35.5 
5 Harat AI-Bab 2933 10900 36.9 
6 AI-Shamiah 5291 7300 13.0 
7 . AI-Qararah 2737 5800 10.5 
8 Suq AI-IiI 3461 8100. 13.6 
9 Jarwal 8630 31200 121. 7 
10 AI-Naqa 3307 6200 21.4 
11 Amir Path 11785 24900 82.1 
12 AI-Aziziah* 13600 2007.6 
13 Jabal AI-Noor* 2015.6 
14 Kudi* 1079.7 
15 AI-Tund'bawy 12079 49800 227.5 
16 Al-Sullimaniah 5868 10000 51.8 
17 AI-Jumizah 11723 9200 621.1 
18 AI-Utibiah 11203 62800 421.1 
19 AI-Maabdah 9935 31900 2525.2 
20 AI-Faisaliah 1725 43600 1632.5 
21 Mina 1422 2600 1260.4 
22 Al-Rassifiah* 6100 2221.0 
23 Al-Hindawiah" 11080 53400 353.7 
24 AI-Zahra 1308 6200 74.0 
25 AI-Zahir 11474 45000 805.9 
26 AI-Nuzha 963 7700 2513.1 
27 AI-Taneem* 4900 3238.2 
*New districts 
Source:(1)Central Department of Statistics,Population Census 
1962-63.Ministry of Finance and National Economy, 
Riyadh,Saudi Arabia.p.35 
(2)Al-Gazawi,1985,Makkah Fi Shazarat AI-Zahab,revised 
Dr.AI-Gamdy,Nadi Makkah AI-Adaby Press,Makkah.p.53 
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Referring to Table 3.6 it can be seen that the highest 
numbers of cars are in new districts between the areas around Al-
Haram and those furthest from it. Many 0 f the houses in these 
districts are villas with one family in each villa. This results 
in a low level of population density and keeps car ownership at 
moderate levels. The distance between these new districts and the 
city centre may vary from 9 to 12 kilometres • 
A simple correlation analysis was used to examine car 
ownership and car ownership be district (Table 3.8). Computer 
analysis showed that there is a significant negative relationship 
between car ownership and its distribution over Makkah's 
districts. This clearly reflects the size of population and the 
income levels. 
Table 3.8 Pearson Correlation Coefficients 
Variable 
No. of cars 
---
r 
sig. 
District 
-0.158 
0.001 
. Source: Fieldwork, Makkah, 1985 
Family size 
0.407 
0.001 
Occupation 
0.040 
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3.3.2.2 Car Ownership by Nationality 
The study revealed that the Ssudis owned 64.9'~ of sll 
vehicles, much higher than the non-Saudis whose car ownership 
forms 35.H~ of the total (Table 3.9). 
The level of car ownership in Makkah among Saudis clearly 
reflects higher incomes, although it was not possible to 
determine the level of income smong those interviewed. The 
majority refused to give such details when requested because they 
regarded it as confidential information. This fact prevented us 
from examining the correlation between income level and car 
ownership in Makkah. 
3.3.2.3 Car Ownership by Family Size 
As a result of the survey analysis in 1985, the mean family 
size in Makkah was found to be five persons. Thus, in the 
analysis car ownership is divided into four categories according 
to family size (Table .3.10). This classification is useful in a 
comparative analysis of car ownership among city families. Table 
3.10 shows that Group I has the highest proportion of cars and 
alone forms 57.2~~, while Group 4 is the lowest (H~). The simple 
Pearson correlation showed a, low relationship between family size 
and the number 0 f cars owned by each family (Table 3.8). So it 
can be said that income plays a very important role in the trend 
of car ownership and this will increase or decrease irrespective 
of family size. 
, " 
,.t--, 
Table 3.9 Car Ownership by Nationality Based o~ Sampling (1985) 
Nationality Number of Vehicles 
0 1 2 3 4 5 6 7 8 
Saudi 28 158 48 27 20 6 3 6 1 
Non Saudi 74 82 4 I - - - - -
Column 
Total 102 240 52 28 20 6 3 6 1 
~2.0* 51.7 11.2 6.0 4.3 1.3 0.6 1.3 0.2 
+ Percentage *Percentage of column total 
Source:Fieldwork,Hakkah 1985 
9 10 11 
2 1 1 
I 1 -
3 2 1 , 
0.6 0.4 0.2 
'~ow 
Total 
301 
64.9+ 
163 
35.1+ 
464 
100.0 
I 
I 
I 
I 
I 
-..... 
111 
I 
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.Table 3.10 Car O~~ership by Family Size, Based on Sampling (1985) 
!, <' 
, ': 
' ~, . 
Famil) Number of Vehicles Row % 
; ~'. v 
Size 0 1 2 3 +4 Total 
1 1-5 80 . 157 17 4 7 265 57.2 
.' ,I 
" 
2 6-10 17 68 28 22 21 156 33.62 
.. 
3 11-15 5 15 5 1 12 38 8.18 
4 16+ - - 2 1 2 5 1.0 
Column 
Total 102 240 52 28 42 464 100.0 
% 22.0 51.72 11.20 6.03 9.05 100.0 
Source:Fieldwork,Makkah 1985 
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3.3.2.4 Car Ownership by Age, Makkah 1985 
In the survey conducted in Makkah, the age range was found 
to vary from 18 to 65 years or more, but has been classified into 
. four. groups to simplify the analysis (Table 3.11). Car ownership 
clearly varies according to age of respondent. Group 1 contains 
.. the yo~ngest age group (18-32 years) and has the highest level of 
car ownership (58.8%) while Groups 2, 3 and 4 have 22.7%, 11% and 
2.8% respectively. 
The r:eason for the high level of'car ownership in Groups 1 
and 2, together forming 86.2~~ of the total, is the fact that in 
the age structure of the Saudi Arabian population there are more 
in the younger cohorts, with the number of old and middle-aged 
cohorts forming a smaller proportion (16). Thus, it is not 
surprising that car ownership in Groups 1 and 2 is higher than in 
the other groups. Additionally, the age groups mentioned above 
,form the actively employed population who generally enjoy good 
incomes (17). The use of the Pearson correlation showed that a 
marked low relationship exists between car ownership and age 
(Table 3.8). 
3.3.2.5 Car Ownership by Occupation 
The data obtained from the socio-economic in 1985 showed 
that the range of employment 1n Makkah is very wide, and can be 
classified into seven groups (Fig. 3.5), with the seventh headed' 
"Others", ego seasonal work during the Hajj, office boys who 
prepare tea for customers or clean offices, and the caretakers of 
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Table 3.11 Car Ownership by age in Makkah(1985)Based on sampling 
", 
Group' , Age Number of Vehicle Owned Row % 
Number Group Total 
< .. ' 
0 1 2 3 +4 
" " , 
1 ' , 18-32 63 142 34 17 ' , 17 273 58.8 
" 
2 33-47 29 73 13 2 10 127 27.4 
, 
, 
3 48-62 7 23 4 7 10 51 11.0 
4 62+ 3 2 1 2 5 13 2.8 
" " 
Column Total 102 240 ,52 28 42 464 100.0 
% 22.0 51.72 11.20 , 6.03, 9.05 100.0 
Source:Fieldwork,Makkah 1985 
. 
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, buildings. The aim of Fig. 3.5 is to simpli fy the comparison of 
car ownership in relation to occupation of the respondent. 
The study revealed that ca~ ownership, is very high in the 
first three groups (Table 3.12) wherei t reaches38~o, 24.6~o and 
21.5~ respectively. In contrast, car ownership forms a low 
proportion in Groups 4 to 7, the highest being in Group 4 (8.2%). 
The reason why the first group ,is the highest is probably due to 
the high income and geographical dispersion of offices in Makkah. 
Also, the sel f -employed may not wish to travel by public 
transport as it does not provide a convenient link between home 
and office. Table 3.12 also shows car ownership to be high in 
Group 2 since a car is necessary for travelling to work and also 
for transporting tools and .equipment to the place of work (eg. 
building site, private house etc.). 
Group 3 possibly has a high leve 1 0 f car ownership due to 
the location of higher education institutions. The universily 
lies on the eastern outskirts of the city and cannot be reached 
directly by public transport. The cost of the bus fare is also 
very high, particularly if the student has to change in the Al-
Haram area. A return journey could cost SR 8 (£1.15 at the rate 
of £1.00 = SR 6.95) per day. This amount is more than sufficient 
to buy petrol and run a ca r for a week, for the journey between 
home and university. 
Using the Pearson correlation, showed that no signi ficanl 
relationship exists between car ownership and occupation, and the 
correlation between the variables mentioned above is very low. 
-180-
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Fig.3.5 Occupations identified in the socio-economic survey in 
Makkah (1985) 
',,-
I d 
Teacher 
(1)Government Employ~es 
i 
Engineer 
Government Official Surveyor 
j 
Worker 
(2)Manual Workers 
i 
Carpenter 
i 
Plumber 
I 
Accountant 
Journalist 
i 
Driver 
Officer 
Soldier 
Tailor 
Builder Painter 'Electrician Tinsmith 
j 
School Student, 
i 
Goldsmith 
i 
Doctor 
i 
Mottawaif 
(pilgrim GUide) 
(3)Student 
(4)Self-employed 
i 
Photographer 
(5)Health Sector 
(6)Retired 
(7)Others 
i 
Office Boy 
Source:Fieldwork,Makkah 1985 
i 
University Student 
i 
Businessman 
Dentist 
i 
Stand Keeper 
Table 3.12 Car Ownership by Occupation of Head of Household (1985)Based on Sampling 
Number of Vehicles Owned Row % 
Group Occupation Total 
No. 0 1 2 3 +4 
1 Government 15 113 26 9 13 176 38.0 
Employee 
2 Manual 60 46 3 1 4 114 24.6 I 
Workers 
3 Student 19 47 17 10 7 100 21.5 
4 Self- 5 13 2 4 14 38 8.2 
employed 
5 Health - 2 - - - 2 0.4 
" sector i 
I 
6 Retired 3 2 - 1 1 7 1.5 
7 Others - 17 4 3 3 27 5.8 
Column Total 102 240 52 28 42 464 100.0 
% 22.0 52.72 11.20 6.03 9.05 
------_ .. _- - - -----_ .. - ---_ .. _--
------ -
-~ 
Source:Fieldwork,Makkah 1985 
..... 
(X) 
..... 
I 
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The only explanation must be that income level is once again the 
dominant factor affecting the level of car ownership. Also, the 
correlation may be low since students are classified as an 
occupational group although they have neilher jobs nor income. 
3.4 Trip Generation 
As is evident from the above discussion, car ownership in 
Makkah is very high. The following section explores how far the 
car influences the habits of population mobility among city 
dwellers. When animal transport or walking were the only method, 
mobility was restricted. Today, however, patterns of mobility are 
of extraordinary complexity as noted by Daniels: 
~.. because most of the activities which attract or produce 
trips cannol be spatially correlated, and hence people and 
goods must move from one point in the city to another; from 
home to work, . from work to business appointment, from home 
to shop, from factory to warehouse or from warehouse to 
retailer or manufacturer. The range of possibili ties .is 
endless and the resulting web of travel is complex because 
it varies both in space and time." (P.W. Daniels) (18) 
3.4.1 Origin and Purposes 
Tables 3.13.1 to 3.13.8 illustrate lhe origin and 
destination for each individual trip; originating in each of the 
Makkah city districts, from the socia-economic survey in 1985. 
Origin and destination purposes are grouped similarly into harne, 
visit, work, market, religious, pleasure, health and "others". 
The study revealed not unexpectedly that the dominant origin is 
home, while trip purposes vary enormously. This aspect will be 
discussed in another section. 
Table 3.13.1 Trips by Origin -183-
~"1'· 
, .-
Ori,ia Orilia Toul Ho •• Vhit Work Harket hll- Pha- H .. hh Oth.,. 
TIP. ,.1 ~)I~, 4"'· 
Ho •• 4 2 2 
Vhit 
.... W.rk • .. 
• Marilee .. 
. • 0 IIU-I 
... Iloue ' 1 1 ~ 
, ... -
Ilir. 
1I •• 1th 
0,,,.,. 
~oul 5 2 t 2 
Ko •• 3 2 1 
Vhit 
.II Work .. 
• 
• 
.. ~arku 
... 
leU-• ~ ItOli1 • 
'1 .. -
~ur. 
He.lth 
Oehl,. 
Toul 3 2 1 
. 
Ho •• 31 1 6 9 7 10 
Vhit 
Work 
• Huket 
• .. 
... leU-
'"" lloue ~ '. 
Plea-
Ilir. 
Health 2 
, "-
Oth.rl 
~oUl 33 1 ,6 9 7 10 
Hoe. 3. 9 7 2 '8 
Vide 4 4 
Work 3 2 1 
" 
.II 
• ... 
1 I • Huku ... 
• leU-• .. litolll X 
I 
'ha .. ... ~ 
.lIr. 
~ .. lth 
~, ... ra 1 1 
Total 43 2 9 1 7 4 2 18 
Table 3.13.2 Trips by Origin 
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Orilia Ot1lh Tocal Ho •• VlaU Work Harkee hU- Pl .. - H .. lth Ocher. 
T,p. I .. ~~~. ~lfr' 
Ho •• 25 3 10 12 
-
Vlait 
... 
2 :. 1I0rk 4 2 • ... 
.., 
• Harkee II . 
... hU-I 
... aloua <C 
Pha-
aure 
/f .. lth 
OCheu 
~ota1 29 2 3 10 2 
Ho.e 15 8 2 2 1 2 
Vlalc 
.a Work 
• .. 
:. 
• Iotarkee .., 
II 
.. hU-llS Rloua I 
... 
<C P1 .. -
!lur~ 
He.lth 
Ocheu 
Tocal 15 8 2 2 1 2 
. 
Ho.e 23 3 7 2 1 3 7 
VhU 
A 1I0rk 
• 
.ac 
.. Harke, 
... 
• hU-A 
"I) illoUl 
... 
-. Pl .. -<C 
aure 
H .. leh 
Others 
I'rotal 23 3 7 2 1 3 7 
Ho •• 24 3 11 3 4 3 
Vhit 
" 
... Work 
• lA 
I Harkee ... 
<C 
., hU-
• 1IlI0ue 
... 
• Pl .. -lIS 
aure 
~ea1th 
beheu 
TOU1 24 3 11 3 4 3 
-Source. Fieldwork. Hakkah 1985 
Table 3.13.3 Trips by Origin -185-
--
Orlaln Or1aln Total Ho •• VhH Work Herket ReU- Pha· Health Och.,. 
TH· d~~~, ~".r. 
No •• 1 1 
Vialt 
Work 1 1 
... 
• Harket . 2 2 » 
... lel1-• .., 
aloua 
Pha-
lur. 
~ .. 1ch 
Oth.,. 
!roul ' 4 1 1 2 
. 
Ho •• 
, 1 3 1 • 
ViaH 
Work 
• A 
" ~erk.t Sf -
=-, Ie 11-... 
.tou. 04 
Pha-
Isure 
H .. lth . 
Otherl 
Toeal 5 1 3 1 
. 
Ho •• 8 3 3 2 
Vhle 
Work 2 1 1 
... 
... 
A Harket 
• N hU-, 
... 
,loUl 04 
Plea· 
lur. 
Hulth 
Others 
iToeal 10 1 3 3 2 1 
Ho •• 8 1 1 2 1 2 1 
Vide 
'A Work 1 1 
• 
... 
... Markee 
... 
• hU-.. g Illtou. , 
... Plea-04 
.ur. 
~ •• 1eh 
tleh.,. 
Total 9 1 1 2 1 2 1 1 
Sourc.. Fl.1dwork, Hakkah 1985 
Table 3.13.4 Trips by Origin 
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- . 
Oriain Orlah Tocal 110 .. Vhh Work Market Rell- Plel- H .. lth Och.,. 
TJP. I,~ ~J!,~. ~,'fr· 
Ho .. 4 1 2 1 
VlIlt 
of: Work • .... 
a. 
• Market • • .. hU-... 
... Iloul II 
en 
Pl .. -I 
... lur. ~ 
" .. lth 
Och.,. 1 I 
~ota1 5 1 2 1 1 
Ho •• 9 2 3 4 
Vilit 
of: Work 
• 
.... 
Market • 
• of: hU-en 
I RioUI ... 
~ 
Pl .. -
1.lIre 
H .. lth 
Oth.,. 
Total 9 2 3 4 
. 
Ho •• 9 5 1 3 
Vhlt 
of: Work 1 1 
• 
.. 
.... Market 
• 2 2 II 
.., leU- 1 1 I iloul ... 
. ~ 
Pl .. -
eur. 
H .. H,h 
Otherl 
~ota1 13 5 1 4 3 
Ho •• 11 4 2 5 
Vhit 
• Work 
• a 
• Market A 
... 
I leU-
... 
~ lIioUI 
P1 •• - 1 1 lur. 
~ .. lth 
PCh.,. 1 1 
Toul 13 4 2 5 2 
Sourc.s Fieldwork, Hakkah 1985 
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Ortain Oriain To'al Ho •• Vlait Work Market !tell- Phl- H .. lth Oth.ra 
Tn· aJ~~~. 4.'1" 
Ho •• lS 7 2 8 1 
.. 
Visit 1 1 
Jill 
Work 2 2 
• .. Hark., 1 1 • N 
.. Rlll-N 
~ aloua I 
... 
P1 .. -.~ 3 3 lur. 
" .. lch 
1 1 
O,h.,. 8 1 7 
~otal 34 7 2 8 2 5 3 7 
Ho •• 19 1 7 3 7 1 
Vhit 
Work 
• ~ark.t 
, 
a 
It 
:II: RlU-
aloul 
Pha- 4 4 
. sur. 
H .. lch 
. 
Oth.,. 
Toul 23 1 7 3 7 5 
. 
Ho •• 24 2 10 2 3 7 
VlIit 
Work 1 1 
.. Market 
.., 
RlU-It 
W aloua 
P1.a-
lur. 
H .. lth 
Oth.rl 
ITotal 2, 2 10 2 3 1 7 
Ho •• 12 2 9 1 
Viait 
A Wor" 1 1 
• .. 
... Hark.t .. 
• 
• RlB-
• .. llltoUi 
I 
... Pl .. -~ 
lur. 
~.al'h 
~'h.,. 2 , 
Toul 15 2 9 4 
SOnrel1 Fi.ldwork, Hakkah 1985 
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Oriltn OriliA Tocal H08. Vhle Work Harket Rell- Pl .. - H .. lth Och.,. 
TJP' a.~~~,., ~.u,. 
H08' 5 3 2 
Yilt t 1 1 
Work 1 1 
.a 
• 1 1 ..: Mark.t • 
• 
... hU-.a 
1 111 aiou I I 
" Pha-• lur. 
~ .. ltb 2 2 
Och.,. 1 1 
~oUl 12 3 1 3 2 2 1 
. 
H08' 9 7 2 
Vidt 1 1 
4 . 4 .a Work 
• 
"CI 
D lHark.t 5 5 IIC I 
" hU-• IIloUI 6 6 
Pl .. -
"ur. 
H.llth 1 1 
OCh.,. 8 3 5 
Tocal 34 7 1 7 4 3 5 7 
. . 
H08' 2 2 
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Work 6 4 2 
" .. Harket 
"CI 
• hU-I 
" iioul • 
P1 .. -
Iur. 
H.l1ch 
Other. 1 1 
1T0CII 9 4 2 1 2 
H08. 
'6 1 3 , 
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.a 
Work 
• ... 
• Markle 
..: 
• leU-• c- atou. . I 
... Phl-• lur. 
Health 
Och.,. 1 1 
Tocl1 7 1 3 1 2 
Sodrc.1 Fi.ldwork, Hakklh 1985 
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Orll~n . hll- Ph.-Orllin Total Ho •• ' Vhlt Work Harktt Hulth Oth.tI 
Trp. a.l~)I" ~~,. 
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0 Work 0 
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Sourc.s Fi.ldwork. H.kk.h 198$ 
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3.4.2 Trips to Work 
In the socia-economic survey, the place of work was 
ascertained in order to establish not only which districts 
produce the most journeys to places of work, but also to 
determine which districts attract the highest number of journeys, 
including those from outside the city. This helps to establish 
the flow of traffic associated with work in Makkah. It was 
intended that journeys to school would be covered by the survey, 
but at the time it was conducted there was a national holiday for 
all schools, though not at the university. 
Saudi Arabia's working hours differ from those of Great 
Britain which are largely fixed throughout the year, and may be 
typi fied as 09.00 to 17.00. In Saudi Arabia, working hours vary 
according to season. In winter the hours are from 08.00 to 14.00 
• (to ensure that the weather is warm enough for people to work 
outside) and in summer they are from 07.30 to 13.30 (thereby 
avoiding the hest of the sun in the middle of the day, when 
temparatures average 400 C). Such working hours in Saudi Arabia 
apply to all government officials, students and occupations 
previously classified (Table 3.12), but the working hours for 
occupations such as builders, painters, businessmen, traders and 
all jobs classified in Group 2 (Table 3.12) usually have another 
shi ft which runs from 16.30 to 19.00. Traders and businessmen 
also have the freedom to work from 08.00 to 20.00 with a break 
between 14.00 and 16.00 (the hottest part of the day). Since 
government officials in Saudi Arabia usually work without a 
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break, they m~ke only five trips a week to work, whereas in 
Britain they may go out for lunch, thereby gelluaUng more trips 
(19). There are two traffic peaks in Makkah, one in the morning 
and the other in the afternoon. Another journey to work peak is 
caused by those who work after 16.00. 
Table 3.14 illustrates the journeya to work between 
distr icts in the ci ty. of Makkah and those produced from within 
the city, but having destinations outside it. The most 
signi ficant srea for attracting journeys to work is AI-Haram, 
which accounts for 22.8% of the total .journeys to work. This is 
no doubt because it incorporates -the city centre, comprising the 
Haram, the com mercial area, and also certain public utili ties', 
schools and government offices. Al-Maabdaa district on the other 
hand attracts only 8.6% of the total journeys to work. The other 
districts account for the remainder varying in percentage from 
0.2% to 6%. It can be ascertained from the Table that some 
journeys to work started and f~nished in the same district, 
indicating that the place of residence and work are near one 
another. The Table also illustrates that work places outside 
Makkah attract a total of 4.9~~ of the total journeys to work, 
with the city of Jeddah alone accounting for 4.l~~ of the total. 
Nevertheless, comparing journeys to work fn and outside the city 
. of Makkah, the percentage is found to be far higher in the city 
with a total 0 f 95.1%. 
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Key to District Numbers in Tables 3.14 and 3.15 
1 Al-Haram Area 21 Al-Maabdah 
2 Al-Qararah 22 AI-Khansa 
3 Amir Path 23 Al-Aziziah 
4 Suq Al-lil 24 Mena 
5 AI-Qushashiah 26 Kudi 
6 Aj iyad 27 Al-Rassifiah 
7 Al-Missfalah 28 Al-Shisha 
8 Al-Tund'bawy 29 AI-Rudah 
9 Al-Hindawiah 30 AI-Adel 
10 Al-Shabikah 31 AI-Qashalah 
11 Harat AI-Bab 32 Jabal Al-Noor 
12 Jarwal 33 Al-Hajj Street 
13 Al-Zahara 34 AI-Faisaliah 
14 Al-Nuzha 35 Al-Taneem 
15 Al-Zahir 36 Al-Awaly 
16 Al-Utaibiah 40 Arafat 
18 AI-Naqa 41 AI-Sharaiia 
19 Al-Shamiah 42 Jeddah . 
20 Al-Jumizah 43 Numaan Valley 
45 Bahrah 
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3.4.3 The Population Mobility Between Districts 
Table 3.15 depicts the internal movement of people between 
the districts of the city. Of the total daily trips (464) made 
in Makkah, nearly 9% were destined for Al-Haram area, according 
to the survey. 
The "desire-line" diagram (Fig. 3.6) is produced by assuming 
thal all trips are generated by, or are attracted la, the centre 
of each district (home) and drawing lines belween the originating 
and destined point. Since the origin-destination matrices provide 
complete information only on wholly internal trips, all internal-
external (ie. to Jeddah) and external-internal trips are ignored. 
From the diagram it can be seen that districts south and 
south-west and west of AI-Haram generale a high ratio of trips, 
while districts north and north-east of AI-Haram generate fewer 
trips. 
3.4.4 Trips by Purposes 
Table 3.16 illustrates the trips by grouped purposes. Of 
the total 464 trips, 78 (16.8%) were home-based work trips (HBW), 
either starting or ending at home. Another 250 (53.9%) non-work 
trips were also home-based (HBNW). The remaining 135 (29.3~~) 
trips were non-home-based (NHB), not necessarily ending at home. 
'\ 
o 1 ~ 
SOURCE: FIELDWORK. MAKKAH 1985 
Fig.3.6 
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Table 3.16 Trip by purpose 
Trip purpose 
Home-Based Work (HBW) 
Home-Based Non-Work (HBNW) 
Non-Horne-Based (NHB) 
Total 
Source: fieldwork, Makkah 1985 
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Number of trips . 
78 
250 
136 
464 
).4.5 Trip Purpose: Destination 
D' 
,0 
16.8 
53.9 
29.3 
100.0 
Chapter 3 
The purpose for each person's trip was recorded and 
classified according to one of seven groups, plus "others" for 
those not specified. The purposes shown in Table 3.17 are ~hose 
for which the trip was made, ie. they are destination purposes. 
It is notable that among the eight categories of trip 
purpose, the work tri p (3m~) is the mas t signi ficant purpose of 
destination. The religious purpose constitutes only 13.8% of the 
total trips made, and shopping has virtually the same percentage, 
11.4%. Return trips to home form only 9.9%, while those for 
social visits are much the same at 9.3%. Pleasure trips form 
only 4.H~ which is perhaps not surprising since the survey took 
place during week days. The health purpose forms 2.8~~, which 
includes people travelling to hospital. 
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Table 3.17 Trip Purpose:Destination 
Purpose of Trip Number of Trips % 
Home 46 9.9 
Social visit 43 9.3 
Work 134 28.9 
Market 53 11.4 
Religious 64 13.8 
. 
Pleasure 19 4.1 
Health 13 2.8 
Others 92 19.8 
Total 464 100.0% 
Source:Fieldwork,Makkah 1985 
- 200 - Chapter 3 
3.4.6 Trips by land Use 
Tables 3.18.1 and 3.18.2 present origin and destination by 
land use. Not surprisingly, the biggest producer and attracter 
of trips was the place of normal residence (home), where about 
8m, of trips started and 20% ended. Other major producing and 
attracting land uses were the University, and retailing 
activities. 
3.5 Characteristics of Journeys 
The focus of this section is to establish the 
characteristics of journeys by two e1emenls: the mode of travel 
and the travel'time of trips in the city of Makkah. 
3.5.1 Mode of Travel 
Table 3.19 gives a breakdown of all trips by mode of travel. 
It can be seen that l7.5~o of trips were undertaken On foot and 
1.11% to 6.9% by motorcycle and bicycle respectively. The use of 
public transport accounted for 7.3%. Taxis accounted for another 
2.8% of trips, the remaining 70.5% being made by private car. The 
most significant feature in mode of travel is the extensive use 
of private cars. 
-201-
Table 3.18.1 Trips by Land Use 
Land Use Trip Origin Number % 
1 Shop 9 1.9 
• 
2 Mosque 13 2.8 
3 Coffee-house 12 2.6 
4 Street 15 3.2 
5 House 328 70.7 
6 Establishment 9 1.9 
7 Supermarket 16 3.4 
8 University 21 4.5 
9 Studio 1 .2 
10 Bakery 3 .6 
11 Factory 3 .6 
12 Hospital 6 1.3 
13 Vegetable Market 3 .6 
14 Company 2. .4 
15 Government Office 8 1.7 
16 Workshop 3 .6 
17 Gas Station 3 .6 
18 Newspaper Office 1 .2 
19 Car Exhibition 1 .2 
20 Market 3 .6 
21 Main Bus Station 1 .2 
22 Post Office 1 .2 
23 AI-Haram 2 .4 
Total 464 100.0 
Source: Fieldwork. Makkah 1985 
• • 
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Table 3.18.2 Trips by Land Use 
Land Use Trip Destination Number % 
Government office 51 11.0 
Commercial house 10 2.2 
Coffee house 15 3.2 
University 58 12.5 
Company 11 2.4 
Decorating shop 1 .2 
House 94 20.3 
Stationery 4 .9 
Greengorcery 16 3.4 
Street 6 1.3 
Mosque 25 5.4 
Workshop 10 2.2 
Pharmacy 1 .2 
Hospital 14 3.0 
Barber shop 2 .4 
Establishment 25 5.4 
Al-Haram 40 8.6 
Shop 28 6.0 
Gas station 1 .2 
Market 30 6.5 
Public park 1 .2 
Studio 2 .4 
Supermarket 1 .2 
Play land 2 .4 
Doctor 1 .2 
Hotel 2 .4 
Vegetable market 5 1.1 
Bank 2 .4 
Main bus station 2 .4 
Restaurant 1 .2 
Travel agency 4 
.8 
Total 464 100.0 
Sources Fieldwork, Makkah 1985 
Table 3.19 Method of travel 
Mode Number of trips 
Private car 327 
fool 81 
Motorcycle 5 
Bicycle 4 
Taxi 13 
Bus 34 
Total 464 
Source: fieldwork, Makkah 1985 
3.5.2 Journey Time 
- 203 -
DI 
ID 
70.5 
17.5 
1.1 
0.9 
2.8 
7.3 
100.0 
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In the survey, the time of the trip was asked and also the 
duration of each trip. The origin-destination computer analysis 
for each hour of the day indicates distincl peak hours. These 
are from 07.00 to 08.00 and from 09.00 to 12.00. The time of 
these peaks was unusual and may have occurred due to the fact 
that the survey was carried out during school holidays. There is 
also a peak from 13.00 to 14.00 when employees and workers are 
retur~ing home, and from 16.00 to 19.00, reflecting the habits of 
the city population and those who have another work shift. This 
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peak is also due to the preference of people to go out, when the 
temperatures are lower. 
Regarding the length of t~me taken for trips, the study 
revealed that the time taken varied from five minutes to an hour 
or more. This relsted to the· distance between the two points and 
the method of transportation used. Short trips were usually made 
within the home district. 
3.6 Raadside Interview Analysis 
This type of survey was conducted in the city of Makkah and 
questions asked were similar ta those in the socio-economic 
household survey. This was to establish a more complete picture 
af papulation movement. The study revealed that there are 
signi ficant centroids generating trips, namely: Harat Al Bab, 
Jarwal, Al-Nuzha, AI-Zahir, Al-Shamiah, AI-Aziziah and AI-
Risifiah. These ~istricts are considered the most dominant focal 
points in producing trips (Fig. 3.7), while the central points 
attracting most trips are AI-Haram area, Al-Shabikah, Jarwal, AI-
Maabdah, Al-Aziziah and AI-Risi fiah. It c'an be aeen from the 
Figure 3.7 that some centroids play a signi ficant role in 
generating and attracting trips from each other. There is, 
however, a distinct discontinuity in trips mainly through the 
ci ty centre and the Haram area. Trips from regions north a f the 
city are likely to be made to other northern areas. The same is 
true of areas south af the city centre. It can also be seen from 
~, 
o 1 2 
1-3 "+-, ~-II 
SOURCE: FIELDWORK. MAKKAH 1985 
Fig.3.7 
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the figure that the destination of the majority of trips is Al-
Haram, indicating the significance that the main mosque (Al-
Haram) plays in attracting trips since most of the city's 
population is accustomed to praying daily at AI-Haram. 
3.6.1 Journey Time Based on Roadside Intervielllls 
The only peak which we were able to observe was the evening 
peak, since most of our team were ,students who had to attend 
summer courses at the university during the mornings. This also 
prevented us from counting the through traffic at the time of the 
survey, but in spite of that we observed the flow through the two 
stations mentioned above (south of AI-Haram and north of Al-
Haram). 
Observations show that the evening peak has a signi ficant 
flow before and after prayer time with only a small flow during 
it. The Haram area attracts a great volume of traffic from all 
areas at prayer time. 
The weekend peak, although great in magnitude, is dispersed 
among several focal points such as Al-Haram and mosques around 
the city. The fr iday a fternoon peak is the largest 0 f the 
weekend. This is due to friday prayer, which attracts many 
people from within the city and outside it. They congregale at 
AI-Haram and other mosques scattered about the city. The evening 
peaks of Wednesday and Thursday are both significant due to the 
habit of going shopping, visiting etc., discussed under the 
Origin and De$tination Purposes sec~ion 
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The external roadside interviews recorded at points north 
and south of Al-Haram produced data on external trips to the city 
of Makkah (Table 3.20). The Table indicates that the tra ffic 
flow at the station south of Al-Haram is greater than the flow at 
the station to the north. Jeddah produces the most trips to 
Makkah, particularly at the weekends. This is because Jeddah is 
the gateway to the city. Many trips are made for religious 
purposes due to the proximity of Makkah. Riyadh and Taif are 
further away and therefore f~wer trips are made from these 
places. Thus, it can be concluded that distance affects the 
frequency of trips. 
3.6.2 The Origin and Destination Purpoaes 
A total of 606 trips was recorded in the survey of roadside 
interviews (Table 3.21) in Makkah. This analysis includes 
external trips. The Table shows that a high proportion of 
Journeys were recorded as home-to-home trips and work-to-work 
trips, the latter in particular indicating trips by commercial 
and goods vehicles. 
Comparing destination purposes, the study revealed that the 
most significant destination is home and the other important 
destination purpose 1s a religious one, which reflects the 
importance of AI-Haram as'the main centroid in attracting 
journeys inside and from outside the city of Makkah. 
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Table 3.20 External Traffic Flow to Makkah,1985 
Census Point Total External %* 
Flow Recorded 
. 
South of Al-Haram 34 5.6 
North of Al-Haram 7 1.2 
Total 41 6.8 
* Calculated from valid interviews in the road side survey. 
Source:Fi~ldwork,Makkah 1985 
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Table 3.21 Origin and Destination Purposes 
Origin Trips % Destination Trips % 
Home 285 47.1 Home 205 33.9 
Social visit 29 4.8 Social visit 55 9.1 
l 
Work 60 9.9 Work 31 5.1 
Market 66 10.8 Market 66 10.8 
Religious 74 12.2 Religious 169 27.9 
Pleasure 11 1.8 Ple'asure 14 2.3 
Health 21 3.5 Health 10 1.7 
Others 60 9.9 Others 56 9.1 
Total 606 100.0 606 100.0 
Source:Fieldwork,Makkah 1985 
Table 3.22 Trips by method of travel 
Method of Travel Number of Trips % 
-
Private car 497 82.0 
. 
Taxi 34 5.6 
Bus 75 , 12.4 
Total 606 100.0 
Source:Fieldwork,Makkah 1985 
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).6.) Mode of Travel 
The predominant mode 0 f travel is the pr i vale car (Table 
).22). The tot,al number 0 f journeys made by pri vate car is 497 
(82%), while taxis account for )4 trips (5.6%) and the public bus 
for 75 trips (12.4ra). 
3.7 Conclusions and Recommendations 
There is a high rate of car ownership in the city of Makkah 
and students contribute substantially lo this, accounting for 
21.5'~ (Table ).12). This fact plays a signi ficant role in 
feeding the traffic volume in the city with 20ra of the lotal 
volume at morning and afternoon peaks. As discussed previously, 
public transport is very expensive and does not provide a direct 
link between home and school or university. If the trend 
continues the city traffic will have serious congestion problems 
during the two peak periods mentioned above. Thus, we would make 
a radical proposal to reduce the use of privale cars by students. 
The first proposal is to introduce private buses, similar to 
those used for transporting girls, to carry male students to 
school or college. If this proposal is not accepted, the second 
is the use of orthodox public transport. A discount fare could 
be introduced for students, being validated by the use of a 
special pass on which would be an expiry date and a photograph. 
If these recommendations were adopted by the public lransport 
authority, buses could contribute to reducing student dependence 
upon the private car, both in their normal travelling and their 
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Journeying to school. 
Regarding places which attract trips to work in Makkah, it 
is noticed that the Haram area is the focal point, attracting 23% 
of the total trips. This keeps the Haram area busy at all times. 
The city authorities are trying to reduce the traffic volume 
around the Haram area and the Central Business District (C.B.D.) 
by creating the inner circular road to separate automobiles and 
pedestrians. We would recommend that, in addition, the volume of 
traffic created by workers and traders crossing the Haram should 
be taken into consideration. We would propose that mini-buses 
might be used by employees and traders in their movement between 
home and work place, thereby reducing the number of cars in the 
Haram and commercial areas. The number of pedestrians would also 
be decreased if this suggestion were adopted. 
In conclusion, the significant role of the private car 
should be emphasised, although public transport also plays a role 
in the movement of Makkah's population. The public transport 
system will be the subject of Chapter 4 where it will be argued 
that the transport problem of Makkah cannot be properly solved 
without an efficient public transport system. A dominant theme in 
these considerations is the role of AI-Haram and its district in 
attracting a high volume of traffic to the city centre. 
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CHAPTER 4 
PUBLIC TRANSPORTATION 
.' 
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4.1 Introduction: Transport Policy Objectives 
As seen in Chapter 3, csr ownership in Makkah ia very high 
in proportion to its population (599,400). The private car is 
undoubtedly the dominant means of transportation, used by the 
majority of city people in their daily movement, as shown in the 
trip generation ~nalysis (Chapter 3). It can be forecast that if 
the use of private cars continues to increase, thia will lead to 
acute difficulties, such as serious traffic congestion, 
environmental problems, pressure on creating new roads to meet 
demands, and an increase in accidents. There is some uncertainty 
about future levels of car ownership in the city, because so many 
variables are involved (population, income, and social habits for 
example). On the other hand, as discussed in the previous 
Chapter concerning car ownership, those who do not have cars form 
less than one third of the city population. This latter group 
needs another form of transportation to use in its daily movement 
in order to achieve equal mobility. 
Public transport is considered the alternative means of 
transport for those who cannot afford a car or are unable to 
drive. This Chapter will be devoted to the study of public 
transport, and divided into two parta. The first will deal with 
the period 1970-1978, discussing the role of public transport, 
its operation, level of services and problems associated with it. 
The second period, from 1979 up to the present, considers new 
advances in public transport. Discussion on the new form of 
public transportation will focus on policy (which will be 
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menlioned in the following section), its formation, the role that 
it plays in the city of Makkah and the evaluation of its level of 
services. 
Public transport policy in most countries including Saudi 
Arabia, is formulated as part of the general government policy 
for the national economy. This is because government needs to 
play s part in decisions affecting the distribution of funds 
between the di fferent budgetary sectors. There are three 
considerations applicable to the resolution of the matter: 
(a) whether or not to spend on the transport sector; 
(b) whether to' spend on public transport or private transport; 
(c) the amount of expenditure to be fixed for use of public 
transport. 
The allocati on 0 f funds for public transport is dependent 
upon the expectation of the role that it will play in the 
national transport strategy. The role which it plays is varied, 
but it is possible to categorise its objectives into four groups, 
which have been made by the Saudi transport consultant, Nizar 
Kurdi. These will be considered in the following sections. 
4.2 Public Transport Policy in Makkah 
There are very importanl aspects of the Kingdom of Saudi 
Arabia which, can significantly affect the public transport 
policy. These aspects are: firstly, the short time since the 
public transport company (SAPTCO) was established (1979). Prior 
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to this, the public transport was mainly dependent on private 
buses and taxi cabs, which were run by individuals. Secondly, the 
majority of bua passengers are non-Saudis, which reflects the 
increase of car ownership among Saudis. This is also because a 
large number of non-Saudis are not given or permitted to obtain a 
driving licence. Thirdly, the low cost of cars in Saudi Arabia 
and the social motivea encourage Saudis to own private cars. 
rourthly, SAPTCO largely depends on foreign labour for its 
operation, with a high proportion being employed ss 
sdministrators, drivers and mechanical engineers. This fact is 
significant in the operation of the company. The importsnce of 
land ~se will be discussed in a later section. 
4.2.1 The Effectiveness Objectives 
Consultants Nizar Kurdi and Scott Wilson noted thst 
effectiveness involves maximising the number of psssengers 
trsnsported while minimising the use of resources. They 
clsssified trsnsport effectiveness into four groups: 
i) Land availability affects mode of transportation. The 
underground railway is very effective, since it reqUires land 
only for station entrances and train garages. It continues to 
operate irrespective of passenger numbers, although with fewer 
passengers, revenues will' obviously be less. Public road 
transport is also cost effective when there are enough 
passengers. The private car is generally less efficient in its 
use of land becauae of transpOrting so few people and its 
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requirement for long, wide roads and large parking areas. 
Public transport is most effective where it serves densely 
populated areas or where many activities, centred in one 
location, attract travellers. Land use is affected by the 
geography of the area and density of population. In some areas 
there is no particular pressure on land, but from the public 
. 
transport viewpoint it is important that developing cities should 
not be too dependent upon privste csrs. 
The spatial development of Makkah has encouraged citizens to 
opt for private transport, since isolated areas have grown up at 
distances from the city centre. For example, AI-Awaly district, 
east of AI-Haram and AI-Sharaiia, to the north, are at distances 
of 18km and 22km, respectively, from the city centre. If public 
transport were to operate between these districts and the centre 
of Makkah, it would be very expensive, due to the distance and 
the small number of people being cstered for. 
ii) Energy consumption by public transport, measured in 
passengers per km is less than private transport, when enough 
passengers are carried. The private car is more economical when 
only a few people .travel by public transport. 
iii) Public transport needs more labour than private transport to 
operate and maintain it. Private transport saves time, since, in 
some instances, the passenger can make the journey in the time it 
would have taken him to wait for a bus. The difference between 
the amount of time and labour required to service a private car 
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and a bus is not known. 
iv) Buses are cost effective when transporting sufficient 
passengers. It might be possible to restrict the use of private 
cars and subsidise public transport in the interesta of national 
~conomy. In the main, public transport is beneficial to the 
environment and society (1), although private cars might be more 
suitable for use in sparsely populated areas. 
4.2.2 The Social Objectives 
The basic social objective is to create equa1ity of spatial 
opportunity, especially with regard to access to schools, 
hospitals and other amenities. Mobility is s highly prized 
aspect of modern city life. So it can be aaid that public 
transport in Makkah is considered the ideal means to enable lower 
income· groups to travel conveniently and cheaply. 
4.2.3 The Environmental Objectives 
The transport policy in general, and public transport in 
particular, should contribute effectively towards improving the 
environment in cities. It should be noted however that most of 
the present means 0 f transportation are causing damage to the 
environment (2). This is a fact, as mentioned by Al-Ajami: 
The means of transport which is composed of buses, lorries 
and small cars, is considered the origin that causes the air 
pollution around us, where it forms B5% of the air 
pollution. As the population number is increasing, that 
means an increase in the number of vehicles. The last 
factor contributes considerably to the increase of pollutant 
levels in street air. The statistics show that vehicles 
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cause 50% of hydrocarbon and 70% of carbon monoxide which, 
together wilh other gases, pass into lhe air we inhale. It 
is the increase of these gases which causes certain diseases 
for cily inl:1abilants, such as eye, respiratory aystem and 
nose irritation (3)' 
In 1982, petrol-engined vehicles in Britsin were responsible 
for 19% of the total nitrogen oxides in the atmosphere, 13~~ of 
the hydrocarbons and no less than 87% of the carbon monoxide (4). 
Unfortunately, we do not have dala about all the component gases 
produced by motor vehicles which contribute to air pollution in 
Makkah, but fortunately we have field data about one of the most 
dangerous gases produced by motor vehicles: carbon monoxide, 
which will be discussed in Chapter 5. 
While carbon monoxide emission from buses is relatively 
high, contributing to atmospheric pollution at street level, 
since there are fewer buses, their net contribution is presumably 
less than that of cars. In addition to the environmental aspect, 
public transport is considered th~ most appropriate means of 
solving the problem of the high density city centre areas, where 
new roads need to be constructed, but where scope is limited due 
to the concentration of buildings around AI-Haram and to the 
natural terrain. 
4.2.4 The Safety Objectives 
In most conditions, public transport is demonstrably safer 
than private transport; it has been found that the incidence of 
sccidents is higher for 1000 passengers per kilometre using 
private cars, as opposed to using public transport. Public 
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transport drivers are well trained in safety, possibly more than 
other drivers. The safety factor is also important in the design 
of buses (5). The size, height, weight and body efficiency of the 
public buses are significant in increasing safety. Also, routine 
repairs and services are legally required for public transport, 
playing an important role in road safety standards (6). 
4.3 Historic Review of Bus Services 
Public transport plays a significant part in the city of 
Makkah. This is because there is a demand for public buses from 
those who do not own a car or are unable to drive; also from 
. 
visitors to the city during several months (Rajab, Shsaban, 
• 
Ramadan and AI-Hajj). 
The importance of buses and taxis to Makkah is evident, 
having no other public transport such as railways or tramcars. It 
was noted by the consultant, Robert Matthew, in 1975, that people 
in Makkah depend on public transport, particularly buses, more 
than any other means and to a greater degree than any other city 
in Saudi Arabia (7). This was due to the physical setting and 
topography which have resulted in scattered development. Since 
Robert Matthew's report, the background has changed somewhat, our 
survey revealing that the private car is now the most favoured 
means of transportation in Makkah (see Chapter J). This reflects 
the good economic situation which Saudi Arabians enjoy and the 
development in Makkah after 1975 0 f a modern road ne twork (see 
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Chapter 2). 
Public transport has operated in Makkah since about 1965 (0) 
and was originally used only by men, the means favoured by women 
for all journeys in the city being taxis snd private cars. Buses 
were mainly used by lower income groups and men travelling on 
their own. 
Buses in Makkah were privately owned, but the Traffic 
Department in Makkah exercised certain controls. This was in 
order to guarantee that more organisation and better management 
should be provided (9). Mini-buses were used in the city, their 
capacity ranging from 12-21 passengers. The number of mini-buses 
licensed during 1975 was 80 and they were commissioned to run on 
ten routes (f'ig. 4.1) within Makkah (10). 
4.3.1 The Old System of Operation 
The system of operating buses before 1978 followed the 
radial pattern, with its axis mainly in the Al-Haram and nearby 
areas. Buses stood at two locations; one at Ajiyad district, 
behind the hospital and 100 metres from AI-Harem, and the other 
at AI-Shabikah district, 200 metres from AI-Haram. The latter 
stop catered for passengers travelling to the eastern and 
northern parts of the city. There were two bus stops on the 
route, one at Ali Path and 'the other, 500 metres aw~y at AI-
Maala. The Al-Shabikah stop catered for passengers travelling to 
the southern and western parts of the city. The same routes were 
used for outward and return journeys. 
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The buses usually operated between 06.00 and 21.00. There 
was no fixed timetable, but there was an increase in services at 
peak hours which are: 07.00-09.00; 12.00-14.30; and 17.00-20.00. 
Bus routes followed the boundaries of the built-up area and 
ended at the city outskirts. There were no definite bus stops 
along the route, which depended on the wishes of the passengers 
to board and alight where they wished. This system had 
advantages and disadvantages, which will be discussed in another 
section. 
The bus fare cost approximately four Saudi Piasters in 1970, 
ten Saudi Piasters in 1975 and one Saudi Riyal after 1975. The 
reason for raising the price three times was to meet the expense 
of oil and petrol needed to run the buses. The fuel used for 
mini-buses is benzine, which is more expensive than diesel. The 
costs of lubricants and services required by the bus also had to 
be met. The major reason for raising the fare was due to the 
fact that private buses did not receive any subsidy from the 
government. Thus, as a result of these considerations, it wae 
necessary to quadruple the ticket price from that of 1970. The 
bus fares were fixed for all routes and for any distance in one 
direction. 
4.3.2 The Evaluation of the Old System 
This section discusses the level of transport services in 
the period before 1978, its benefits and disadvantages. The 
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discussion will be based upon the personal interviews held in 
1985, with the past bus owner and with some of the city people 
who experienced bus travel before 1978. This was necesaary 
because no written data have been found. 
The mini-bus journey time was considered reasonable, overall 
average speeds varying between approximately Skmph within central 
Makkah and over 17kmph in the outer areas (11). As mentioned 
previously, waiting time at terminals was dependent upon the 
availability of buses. Usually, the waiting time was from 15 to 
30 minutes. 
Journey time was dependent on the number of passengers. At 
peak times, boarding at main terminals could take over 15 
minutes. Thus, fewer passengers meant a journey of shorter 
duration. In general, the journey time, without calculating time 
taken to fill the bus at terminals, averaged between 20-35 
minutes. 
The old system contributed towards congestion on narrow city 
streets (see Chapter 2). The tra ffic congestion caused by the 
mini-buses was due to the continual stopping to pick up and set 
down passengers, because 0 f the absence 0 f bus stops along the 
bus routes. The sudden stopping and starting without due regard 
to other road users was commonly considered to be the reason for 
most accidents. This reduced the level of safety provided by the 
mini-bus. 
When there were too few passengers waiting, the driver might 
not stop believing that there might be larger numbers waIting 
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further ahead. Passengers objected and demanded that buses stop, 
even for only one passenger, regardless of profitablily. 
Another common cause of complaint was the practice whereby 
bus owners sometimes turned back on routes where numbers of 
passengers were low, thus inconveniencing those waiting further 
along the route. This treatment led to passengers to seek other 
means of transportation. One obvious result was the increase in 
car ownership (see Chapter 3). 
The lack of a bus timetable made it difficult for 
travellers. However in general, the frequent use of the bus gave 
passengers a rudimentary idea of its likely time of arrival. 
Overall, waiting for buses resulted in a great waste of time. 
The major disadvantage of public transport prior to 1978 was 
that bus drivers felt no obligation to provide the service 
continuously. They stopped for up to two hours every day; after 
10.00 for breakfast and after 14.30 for dinner and a rest. 
Additionally, the absence of bus services during several seasons, 
such as Ramadan and AI-Hajj, caused inconvenience to bus users. 
Most of the bus drivers who worked on their own preferred lo 
transport visitors to the city between Makkah and Jeddah, and 
between Al-Haram and the Ummra area outside the city, taking them 
to visit the holy sites (Mina, Muzdali fah and Ararat), because· 
this was more profitable than carrying regular passengers. Thus, 
the bus services were generally insufficient to cater for the 
cily people who were completely dependent on public transport. 
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The absence of the public bus created the opportunity for 
other types of vehicle to be used to pick up passengers along the 
bus route. While taxis and private cars were utilised, the main 
source of transport was the. Japanese pick-up (Toyota/Datsun) 
which could carry between 10 and 12 passengers. The driver of 
this latter could often be persuaded to deviate from the.bus 
route. Although not as safe aa the bus, this was a good 
substitute. Since the Japanese pick-up is also designed to carry 
loads, it was not always available to transport passengers. 
4.3.3 The Demand for Existing Organised and Sufficient Public 
Transport 
It is apparent from the foregoing discusaion that before 
1978 public transport services in Makkah were inadequate. This 
encouraged people to own cars. People on low incomes, however, 
although served inadequately, still depended on public transport. 
There was demand for the city authority to provide a well 
organised and efficient bus service at all times. The new form 
of public transport now exists in Makkah and also allover the 
Saudi Kingdom, and this will be the subject of the next section. 
4.4 The Formation of SAP1CO (1979) 
The government of Saudi Arabia has realised the significant 
role that public transport plays, by providing good, safe, modern 
modes of transport, catering for men and women. In 1397 AH 
(1977AD), His Majesty King Khalied Bin Abdulaziz decreed that a 
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public transport system should be established throughout the 
Kingdom of Saudi Arabja (12). As a result, the Saudi Public 
Transport Company was set up in l399AH (1979AD) with a capital of 
SR 1000 million (equal to £194.1 million). The government has a 
30% share of the capital and there are 35,000 shareholders (13). 
The Saudi Public Transport Company (SAPTCO), a Saudi joint stock 
company, was formed to operate this system under contract to the 
Ministry of Communications. Under the terms of this contract, 
SAPTCO provides both local and intercity public transport 
services and may receive government subsidies. 
SAPTCO began its local service operation in Riyadh in l399AH 
(1979AD) and has subsequently established local services in 
Jeddah, Medinah, Dammam, Taif and Buraydah. Additionally, 
intercity services have been established between Jeddah, King 
Abdulaziz International.Airport, Makkah, Medinah and Taif In the 
Western Region and Jubail, Dammam and Hafuf in the Eastern Region 
of Saudi Arabia. Public response to this new transportation 
service has been favourable (14). 
The local service of SAPTCO was initiated in Makkah on 22nd 
Dhu AI-Qiddah l399AH (1 October 1979AD), with the start of Route 
1 from Kissma to Rii Baksh (fig. 4.2). A further IB routes were 
later introduced (fig.4.3) (l5). By 1985, the total number of 
routes in the city of Makkah had increased to 20 (16). 
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Comparing the routes served by mini-buses in the past, it is 
apparent that the new public bus system is more effective and 
covers B larger number of routes. At present, SAPTCO is operating 
21 routes, most of which converge on AI-Haram (rig. 4.3) in 
Makkah. At peak hours, 114 buses are in operation (17). The 
company in Makkah owns 152 buses: 122 aingle deckers, and 30 
double-deckers (see Plate 4.1). The single-decker buses have 35 
seats for men, and 7 for women screened off at the back for 
religious reasons. The double-decker buses have 76 seats for men 
and 17 seats for women, these latter being on the first deck and, 
again, screened off at the back (lB~ 
4.4.1 The Operating System of SAPTCO 
The operating system that SAPTCO follows in Makkah is the 
radial pattern, whose focus is the Haram area. Two main bus 
stations exist at the Haram to serve this system: one 1s located 
at Bab Ali, east of AI-Haram, and the other near Al-Shabikah 
diatrict, west of AI-Harem. It can be seen from the foregoing 
that the company is following the old system, with the exception 
of the siting of the terminals. 
The frequency of the bus services on routes in Makkah today 
varies from 10-13 minutes and 40 minutes, mainly depending on the 
length of the route. This system is considered more profitable 
for bus users. Sometimes the buses cannot keep to schedule due 
to traffic conge~tion or diversions resulting from roadworks 
(19) . 
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Single- and double -decker buses in ser vi ce with 
SAPTCO in 1984. Source: SAPTCO, Makkah (198 lt). 
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for the first time, the bus services in the city have 
provided bus stops along all routes in Makkah. The existence of 
bus stops is convenient for bus users and bus drivers, whereas 
the old system lacked legal stopping points. The minimum 
distance between one stop and the next is 200 metres (20). This 
stop spacing di ffers from the average which is 400m to 600m in 
U.S. cities (21). 
Initially, the single fare system remained at one Saudi 
Riyal, the same as under the old system. However, the compsny 
• 
came to realise that this was not enough and reported to the 
Council of Saudi Ministers, requesting a rise of one Saudi Riyal. 
This was agreed and since 1983, the fare has been two SaUdi 
Riyals. The company expected the increased fare to add to its 
revenue, enabling it to extend its services (22). It is possible 
that the fare change has decreased passenger numbers, in favour 
of private cars, as discussed in Chapter 3. 
4.4.2 Pattern of Bus Passenger Use 
The purpose of this section is to discuss the volume of the 
services that the company has provided to the city of Makkah 
since its establishmenL The most significant measurements for 
the public transport company are reflected in actual level of 
services and number of passengers. 
Since the establishment of the public transport company in 
1979, Makkah is the second city in Saudi Arabia to have taken 
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advantage of its services. 
Over the f~rst four years of operating SAPTCO buses in the 
city, passengers increased from 10.9 million (23) per year to 
2B.4 million per year (24). This reflects the rapid growth of 
the city (Chapter 1) and the economic boom in Saudi Arabia. 
However, in the fiscal year of l403-l404AH (1983-l984AD) the 
volume of passengers decreased by 24%, compared with the previous 
year (Table 4.1). The following year saw a decrease of 29% and 
it was estimated that the decline would continue for l406AH 
(19B6AD) by about 16%. From the Table it can be seen that the 
figure for 1986 is approaching that for the first year of SAPTCO 
operation. 
There are three probable reasons for this decline: 
1 The sharp increase in private car ownership since the 
company was established. 
2 The sharp decline in foreign labourers in Saudi Arabia who 
formerly constituted a large proportion of the passengers. 
3 Private mini-buses are now allowed to compete along bus 
routes. 
Nevertheless, SAPTCO provides a comprehensive and efficient 
service in Makkah. 
The most heavily used bus routes are 3, 4, 16, 10 and 6 
respectively. Bus route 3 has a daily average of 7057 passengers 
and provides services between Bab Al-Ummra, west of AI-Haram and 
King Faisal Bridge, north of AI-Haram. Bus route 4 has a daily 
Table 4.1 Passenger Volume 
f'isca1 Year 
AD 
1979-1980 
1980-1981 
1981-1982 
1982-1983 
1983-1984 
1984-1985 
1985-1986 
Fiscal Year 
AH 
1399-1400 
1400-1401 
1401-1402 
1402-1403 
1403-1404 
1404-1405 
1405.;.1406 
Source: SAPTCO Reports (1) 
* calculated by the writer 
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Number of 
Passengers 
10,910,000 
18,286,000 
23,209,000 
28,442,000 
21,633,000 
15,264,000 
12,765,936** 
Chapter 4 
Variation ~o 
68% (+)* 
. 27~o (+) 
23% (+) 
24% (-) 
29.Mo (-) 
16% (-) 
** the number estimated from the passengers of Rabii II where 
the number was 1,063,828 
average of 5900 passengers and provides services between Bab A1-
Ummra and Al-8iban, north-west of AI-Haram. Bus route 16 has a 
daily average of 4270 passengers and provides services between 
Bab Ali (at AI-Haram area) and the Ummra Mosque, north of Al-
Haram. This last is considered one of the most important routes 
and carries many more people during Ramadan. Bus route 10 has a 
daily average of 4579 passengers and provides services between 
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Bab Ali and Umm AI-Qura University at AI-Aziziah district. Bus 
route 6 has a daily average of 4153 passengers and provides 
services between Rii Bakhash,aouth of AI-Haram and Clock Aquare, 
west of AI-Haram, on Jeddah-Makkah old road. The least used bus 
routes are 17, 15 and 13 respectively (Table 4.2). 
4.4.3 Female Passengers 
SAPTCO buses are a suitable mode of transport for conveying 
women in Ssudi Arabian cities. Nowadays, they can benefit from 
public bus services as well as men. In l399-l400AH (1979-1980AD) 
women formed 7.4% of total passenger volume, and in 1400-1401AH 
(l980-l98lAD), 6.8~~, giving an approximate average volume of 
women passengers of 7% per year. This is very low when compared 
with the United Kingdom, where th.ey constitute 6m~ (25). It is 
impossible to predict whether the number of women passengers will 
increase or decrease. for example, in 140lAH (1981AD) 224,969 
women used public transport, while as many as 1,568,119 (26) did 
in 1402AH (1982AD). There are no data for subsequent years. 
4.4.4 Passengers by Nationality 
SAPTCO noticed that few Saudis in Makkah (as in other cities 
in the Saudi Kingdom) use the bus in their daily movement (27). 
Non-Saudis form nearly 93% of passenger volume in Sa~di 
cities, including Makkah (28). This reflects the very low demand 
for public, transport by Saudis, due to their high income which 
results in increased car ownership (see Chapter 3). 
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Table 4.2 The Daily Average of Passenger Demand on Bus Routes 
Route Route Name Annual Average Per 
Passenger Day 
Number 
1 Rii Bakhsh -Kisua 571.766 1588 
2 Rii Bakhsh-Ummra Mosque 1,251.579 3476 
3 Bab Al-Ummra- King 
Faisal Bridge 2,540.061 7055 
4 Bab AI-Ummra-AI-Biban 2.123.835 5899 
5 Bab AI-Ummra-Al-Adel 371,592 1032 
6 Rii Bakhsh-Clock Square 1.495,158 4153 
7 Bab Ali -Clock Square 1.289.628 3582 
8 Rii Bakhsh -AI-Adel 299.383 4578 
9 Bab Ali -National 
Hospital 1.281,066 3558 
10 Bab Ali -University 1,648.342 4578 
11 Bab AI-Ummra -AI-Qashalah 499,556 1387 
12 Bab AI-Ummra - AI-Kaki 
Building 1,402,184 3894 
13 Bab AI-Ummra-AI-Jamom 180.278 500 
14 Bab Al-Ummra -Mena 309.732 860 
15 Bab AI-Ummra -AI-Ummra 
Mosque 169.224 470 
16 Bab Ali - AI-Ummra 
Mosque 1.537.029· 4269 
17 King Faisal Bridge -
Arafat 25,505 71 
:rotal 16.996,418 47203* 
Source:Facts about SAPTCO, Report 1401 A.H. (1981 A.D.) 
*Average Figures calculated by Author. 
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4.4.5 Seasonal Variation in Passenger Demand 
No precise data exists about aeasonal passenger variation in 
Makkah, However, in general, there is an increase during Ramadan, 
Du-A1-Qida and AI-Hajj, because of the viaitors and pilgrims 
coming to Makkah. At these times, extra buses are provided on 
the busiest bus routes. 
4.4.6 The Daily and Hourly Variation in Passenger Demand 
No data have been found about the daily and hourly variation 
in passenger demand. Although this information was sought in the 
1985 survey, it was impossible to calculate the number of 
passengers on all bus routes. From those bus travellers who were 
interviewed, it. is possible to analyse patterns. Buses were in 
greatest demand on a Wednesday (Table 4.3.1), (last day of the 
working week), and in least demand on a Friday (being a day of 
prayer, when people worship at AI-Haram or a nearby mosque). 
In the hourly variation of passenger demand (Table 4.3.2), 
there is a morning peak between 06.00-09.00, while the evening 
peak falls between 15.00-18.00. There is a less significant peak 
between 12.00-15.00. The morning peak was created by people 
catching the bus to work, and the evening peak resulted from 
workers travelling home. 
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Table 4.3.1 Daily Variation of Public Transport Passengers 
'in Makkah 
Weekdays Number of Passengers % 
SaturdflY 79 15.8 
. 
Sunday 72 14.4 
Monday 72 14.4 
. 
Tuesday 55 11.0 
Wednesday 111 22.2 
Thursday 68 13.6 
Friday 44 8.8 
Total 501 100.0% 
Source:Fieldwork,Makkah 1985 
Table 4.3.2 Hourly Variation of Public Transport Passengers 
in Makkah 
Time of Day Passengers Volume % 
6-9 110 22.0 
after 9-12 50 10.0 
after 12-15 105 20.9 
after 15-18 126 25.1 
after 18-22 110 22.1 
Total 501 100.0% 
Source:Fieldwork,Makkah 1985 
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4.4.7 External factors Affecting Public Transport Use 
The importance of rising car ownership in Makkah is clear, 
where household car ownership is the major variable in affecting 
rate of trips. The private car is the most 'common form of 
transport used by the majority of city inhabitants. The private 
car is therefore considered the major competitor for the public 
transport company. Car travel has the advantage of being flexible 
and transports passengers from door to door, while buses have to 
follow a fixed schedule and route, 
Despite the trend of private car competition with the public 
bus, the bus company has attempted to encourage car owners to 
travel ~y bus at some stage during the day (29). 
4.4.8 Public Transport Subsidy 
Both private and public transport have major and 
essential roles to play. For many the car is the first 
choice. But the streets could not cope if everyone tried to 
travel by car and many people do not have the option of 
doing so, It is therefore of deep concern to all who live 
or work there that the systems for running and financing 
public transport operate smoothly and effectively (30)' 
Like other services, the provision of public transport must 
re fleet d~mand (31)' 
As previously stated, travel by bus is 1n decline at 
present. In many large cities patterns of travel have changed as 
people and Jobs have moved out of the centres (32). This is 
applicable to Makkah, particularly since the Haram enlargement. 
Public transport is labour-intensive 'and the cost has been 
rising sharply, Operators have therefore found it increasingly 
difficult to meet their cost through fare income and to provide 
reasonable service levels in the face of falling demand and 
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rising costs •••• the gap has been bridged by increasing levels 
of subsidy (33)' 
trom the foregoing it can be seen that the public transport 
company faces the same problems that face public transport in the 
UK. The company has found it difficult to meet its costs through 
fare income and to provide reasonable service levela in the face 
of falling demand and rising costs. There must be subsidies to 
keep prices down, yet provide reasonable service levels. 
The Saudi Public Transport Company has an authorised capital 
stock of SR 1,000 million. Shareholders are assured an annual 
dividend 0 f l59~ on invested capital. The ·Saudi government has 
pledged to meet any operational deficit incurred by the 
system (34). 
Saudi public transport receives the government subsidy, 
which covers the operational loss, shareholders' dividends (more 
than 35,000 Shareholders) and the income tax. The amount of 
government subsidy varies from year to year, according to points 
mentioned previously. The purpose of the subsidy is to keep the 
travelling costs at a low and stable level, but if the government 
were to reduce the cost of travel, the subsidy ·would have to be 
raised to cover net revenues (35). 
Table 4.4 shows the amount 0 f subsidy that the company has 
been receiving from the government. The Table also demonstrates 
the sharp increase and decrease of the subsidy size. This is due 
to the amount of subsidy requested from. the government (36). 
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Table 4.4 Amount of Subsidy SAPTCO Received 
Fiscal Year Subsidy (million SR) 
1980 292.593,378 
1981 35,965,378 
1982 880,262,329 
1983 1,035,806,017 
1984 1,043,602 
1985 1,135,870 
Source: SAPTCO Reports Nos. 1, 2, 3, 4, 5, and 6 
1980, 1981, 1982, 1983, 1984, 1985. 
4.5 Taxi Services 
Chapter 4 
People in Makkah without a car who wish to travel between 
centres in the city make use of taxi services. The taxi serves 
the individual at the time he wishes and offers door to door 
service. In Makkah, as in other cities in the Saudi Kingdom, the 
taxi is deemed suitable to transport a related group (such as a 
family) to a common destination. 
Taxi cabs in Makkah are privately owned and mostly operated 
by their owners. There are approximately 2,500 taxis in Makkah at 
the present time (37). They are mainly Japanese (Toyota/Datsun) 
made (Plate 4.2). The average capacity is generally four 
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passengers, which is not suitsble for a large family. Peak 
demand for taxis is during weekday morning and evening rush hours 
and at weekends (Thursdays and Fridays). 
4.5.1 The System of Operating Taxis and its Evaluation 
There is no single company which organises the running 0 f 
taxis in Makkah. The system of operation is completely dependent 
on the taxi owner's interest. Tsxis are not available in every 
part of the city because the experienced driver caters for areas 
where there is most demand. 
The taxi service is adequate around AI-Haram, hospitals, 
government off~ces and major markets. Areas away from the city 
centre are poorly served. Taxis circulate all the time, clearly 
raising the traffic volume on city streets. In 1976, the taxi 
flow at the morning peak period represented approximately IH~ 
of the traffic volume (38). This proportion is high due to the 
fact that there are no taxi stands and the police do not allow 
taxis to stop for long on major city streets, therefore they have 
to keep moving. This not only contributes to congestion, but 
also to pollution and accidents. 
The taxi driver has the freedom to run his taxi at whatever 
time he wishes. In general, the laxi service can be obtained in 
the city between 06.30 and 14.30; also between 16.00 and 22.00. 
The absence of a service after 14.30 is due to the very low 
demand. People tend to stay indoors during the hot lest part of 
the day (see Chapter 1) and there are only a few cars in the 
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streets at this time. Taxis do not provide a 24 hour service, 
since a driver cannot work for more than 14 hours. 
The tariff of the taxi has increased three times (since 
about 1970), from SR 2 to SR 5 and from SR 5 to SR 10. The 
tariff is fixed by the Traffic Department Headquarters. There is 
no system of taxi meters. The five-fold rise in fares ia due to 
the increase in the price of cars, fuel, lubricants and parts 
(39). The rise is also to cover vehicle depreciation (40). 
In the absence 0 f taxi meters, a few years ago, the dr iver 
had the opportunity to ask the fare he considered appropriate • 
• 
This leads to bargaining which may still result in a price double 
the fixed tari ff. The taxi fare may be raised by the driver at 
weekends and high seasons, due to increased demand. Bargaining 
operates as a result of the driver's estimation of distance, lime 
taken and traffic conditions, which affect the fare (41). 
A variety of difficulties face the potential taxi user. Cabs 
are not centrally organised, and it is therefore di fficult to 
order one. Anyone wishing to take a taxi must go to the main 
streets of the city (sometimes a considerable distance) because 
taxi drivers do not go to areas where they are unlikely to find 
passengers (42). The wait for a taxi can be lengthy. 
4.5.2 The Demand for Taxi Services 
It is apparent from the foregoing discussion that the taxi 
service in Makkah does not fully meet passenger demand and 
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requires organisation. The deputy for transport affairs made 
obligatory the installation of meters in all taxis working in the 
cities of the Saudi Kingdom. This would achieve equality and 
prevent bargaining over taxi fares. The taxi tariff follows this 
system: 
(i) At the beginning of the trip snd before the vehicle moves, 
the meter will read SR 5, which will remain constant for-a 
distance of two kilometres, then the meter begins to add 70 
Halalas for each additional 500 metres. 
(ii) During the waiting period, the meter will add 70 Halalas per 
minute when the car is occupied by a passenger (43)' 
In the case of an offence, the taxi driver receives a fine ticket 
on the spot from the city traffic police. In Saudi Arabia during 
1986, 806 drivers were given fine tickets for offences connected 
with the meter system (44). 
The deputy for transport affairs realised that privately run 
taxis did not meet passenger requirements and were often old and 
poorly maintained. As a result, the Ministry gave permission to a 
number of Saudi companies to provide limousines to transport 
passengers arriving at the Kingdom's airports to and from 
locations within cities. The scheme operated successfully, so the 
Ministry authorised companies to provide a service between the 
urban areas and the distr icts. At the present time, Makkah has 
14 companies running urban taxi services (45). 
This modern service is characterised by the following: 
(i) Use of modern new cars with certain specifications 
established by the Ministry of Communication; 
(ii) Permanent provision of the service 24 hours each day; 
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(iii) Provision for passenger safety and comfort; 
(iv) Compliance with the tarif,f established by lhe Ministry. 
Besides the limousines (see Plate 4.3) in the cities, ,there are 
small cars for hire (see Plste 4.4). Th!s ,ls"a recently 
,~" 
established service, with speci fic rules, and dsily or hourly 
, . 
rental rates, according to type of'car'(Table 4.5). These firms 
are prohibited from operating cars which are more than three 
years old(46)., 
The tariff of the new taxi is the same as that which had now 
been adopted by private taxis. In addition, the limousines are 
submitted to periodic servicing and safety checks. The purpose 
of allowing th~ new system of taxis is to make the taxi services 
adequate in Saudi cities and available at all times (47). 
The new taxi service.is similar, to the private one in that 
drivers tour the streets in search of passengers. It is still 
, . 
not possible to telephone 'fox: a taxi,· because houses in Makkah 
are not numbered and since drivers are not Saudi citizens, they 
are not f~miliar with th~ geography (48). The absence of a 
detailed map compounds the problem of the limousine company and 
drivers often have to depend on directions from passengers, which 
can be ,confusing. 
rrom the foregoing discussion, it can be seen that the need 
fo'r an adequate taxi service is not completely ful filled, and 
therefore reorganisation by city authorities is required. 
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pl ,a t e 1 •• 2 Japanese-made t axis in Makkah (1978). 
Source : Ministry of Transportation, Riyadh (1986). 
rla t e ~. 3 Airport-to-city centre tran sportation ope ated by 
the Saudi Limousine Company (198~) . Source: 
Ministry of Transportation, Riyadh (1986). 
Plate ',.', 
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.'. -? l.:.:...J ~, 
Typical self-drive car hire available in Makkah . 
Source: fvlinistry of Transportation, Riyadh (1986). 
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Table4.5 For-Hire Small Cars Tariff 
Groups or Cars according 
10 Iheir makes 
·Group (A): Hyundai Pony, 
Honda Civic, Toyota Corona, Toyota 
Corrolla, Datsun ISOY, Volkswagen, Mazda 
323 
Group (8): Datsun 180B, 
Datsun 200L, Honda Accord, Mazda 929L, 
Toyota Cresida, Peugout 305 
Group (e): Buic~ Century, 
Buick Skylark, Chevrolet, Chevrolet 
Malibu, Pontiac Phonex, Toyota Crown, 
Datsun 280C. 
Group (D): Chevrolet Impala, 
Chevrolet Caprice, Pontiac Catalina, 
Pontiac Bonneville, Plymouth Vouter. Buick 
Park Avenue, Chrysler New Yorker, 
Oldsmobile, Dodge Royal, Cadillac Sedan 
DeVille, Peugout 50S 
Dally .'are Fare per each Kilometer 
With Without more than 100 Km* 
Driver Drher (Halala) 
(S.R.) (S.R.) 
165 85 25 
200 120 35 
200 140 50 
250 170 50 
• Fares tariff was developed on the basis that the daily average distance 
travelled by the car is 100 Km. Increase in fare given in the last column 
of the table is to be added per each extra kilometer either with or without a 
driver. 
Source:Ministryof Comminication,Riyadh. 
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4.6 Evaluation of Public Transport Services 
In 1984 a very wide range of interviews were conducted wilh 
officials in Makkah. The District Manager pf the Public 
Transport Company was interviewed, in order to obtain data 
concerning the adequacy a f the service provided. I f public 
transport is satisfactory, people will be encouraged to use the 
bus. Unfortunately, it was not possible to make any such 
evaluation, since no data were available. If the bus service is 
good, it might encourage car owners to use it for routine 
journeys. In the absence of data, we designed a survey in order 
to discover public opinion of public transport in Makkah. 
4.6.1 The Survey Method 
Surveys were essential at a large number a f points (Table 
4.6). This shows the districts selected and the number of samples 
obtained from each. The number of checking points was 21, which 
may seem large, but means that more interviews could be 
undertaken and a more accurate impression gained of problems 
faced by bus travellers. The busiesl areas from which most 
survey samples were received were 1, 5, 6, 16 and 17. This 
reflects their signi flcance as destination points. Thus, only 
small samples came from areas where fewer people alighted on the 
particular route selected. 
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Table4.6 Location Check Points and Number of Samples 
District Name Number of Samples % 
Al-Haram area 125 25.0 
Amir Path 1 0.2 
Al-Qushashiah 5 1.0 
Ajiyad 1 0.2 
Al-Missfalah 58 11.6 
A1-Tundbawy 48 9.6 
A1-Hindaw1ah 11 2.2 
Jarwal 4 0.8 
A1-Zahara 1 0.2 
AI-Nuzha 4 ; 0.8 
AI-Zahir 4 0.8 
AI-Utaibiah 6 1.2 
AI-Jum1zah 1 . , 0.2 
AI-Maabdah 11 • 2.2 
AI-Khansa 10 2.0 
AI-Az1ziah 151 30.1 
A1-Rass1fiah 38 7.6 
I 
A1-Sh1shah 8 1.6 I I 
A1-Rudah 2 0.4 I I 
I 
A1-Ade1 7 1.4 I 
Jabal Al-Noor 1 0.2 
TOTAL 501 100% ", 
Source: Fieldwork, Makkah 1985 
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The details requested in the survey were: origin of journey, 
length of time taken to reach bua stop, length of waiting time 
for the bus, distance between house and bus stop and time of 
calching the bus, enabling the calculation to be made of time 
taken to cover the distance between origin and destination. A 
general evaluation of the bus services was made including the 
degree to which passengers were satisfied with the public 
transport system. Reasons for dissatiafaction were also sought. 
The survey asked if travelling times were reasonable and whether 
problems were encountered at bus stops/slations. Interviewees 
provided information concerning trip purposes which were grouped 
like those of the household survey. finally, bus users were 
requested to gl~e their general comments on public transport. 
The survey was conducted on weekdays and weekends. The time 
of conducting the interviews was from 07.00 to 20.00. Interviews 
took place as passengers alighted at the completion of their 
journey, so that details and impressions would still be fresh in 
their minds and therefore information would be accurate. 
A supervisor moved between stops to ensure that interviews 
were conducted correctly, spending under an hour at each 
location. Several problems were faced at the time of conducting 
the survey. The hot weather discouraged people from co-
operating. Several passengers pleaded a lack of time for 
answering the survey. Others took survey questionnaires home, 
but none were returned to the university address. Vet others 
were co-operative, but left the survey in the middle, without 
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giving any reason. Several passengers spoke neither Arabic nor 
English (ie. those who spoke an Indian language) which caused 
communication problems. 
In spite of problems already mentioned, we were able to 
distribute 1,200 samples to bus users. Samples were lsken at, 
random and depended on the frequency of buses snd the volume of 
passengers alighting. 
When all the samples were received and examined, it was 
found that 501 were incomplete and 249 were illegible. Thus, the 
final analysis was based on the valid samples. The analysie 
system used is simple frequency and crosstabs techniques. 
4.6.2 Survey findings 
Results of the survey in 1985 s,howed that only 3.4~~ o'f bus 
,passengers were really satisfied with the services provided by 
the public transport company. 43.9% felt the aervice to be 
adequate. Thus, total percentage of satisfied passengers reached 
47.3~o, leaving 52.7~o dissatisfied. The reasons for dissatisfac-
tion will be discussed in a later section. Next, we will consider 
the results of the survey analysis. 
4.6.2.1 Time Taken to Reach the Bus Stop 
The purpose of this section is to focus on the distribution 
of the bus stops and the evaluation of time taken to reach them, 
together with the distance an individual could manage tp walk 
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from place of origin. Table 4.7 shows the average distance 
between origin and the bus stop, in relation to time taken to 
cover the distance. The most time recorded to walk to the bus 
stop was 5-10 minutes, forming the highest proportion of 70.9~~, 
with distances varying from 100-300 metres. This means that the 
distribution of bus stops is very fair and mainly within walking 
distance. When the distance involved was between 300-500 metres, 
the corresponding walking time was 10-15 minutes. ror those 
walking over 500 metres, the time taken was 15-30 m.inutes and 
they formed 3.8% of the total. Thus, bus stops are aituated 
conveniently for the majority. 
Table 4.7 Time Taken to Bus Stop/Station Relative to Distance 
Distance between Origin 
and Bus Stop/Station 
(metres) 
100-300 
more than 300-500 
more than 500-700 
more than 700-900 
more than 1000 
TOTAL 
Time Taken 
to Bus Stop/ 
Station (mins) 
5-10 
10-15 
15-25 
25-35 
25-30 
Source: fieldwork, Makkah, 1985 
rrequency 
355 
127 
17 
1 
1 
501 
01 
,0 
70.9 
25.3 
3.4 
0.2 
0.2 
100.0 
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4.6.2.2 Duration of Waiting Time and Problems Occurring at 
Bus Stops 
The study revealed that the waiting time for lhe bus in the 
categories 5-9 minutes and 10-15 minutes constituted 35.4% and 
6H~ respectively. Thus, the most usual length of waiting time 
was 10-15 minutes (Table 4.8.1). The reasons for such a long 
waiting time are infrequent services snd lack of timetable 
information (Table 4.8.2). Congested roed conditions contribute 
to the former problem (49). The lack of travel information 
caused a problem for 27.9%, while 15.4% were concerned about 
buses not arriving as scheduled. The most significant problem 
connected with bus stops is the lack 0 f she Iter, which was the 
complaint 0 f 32.7%. The lack 0 f she1 ter could be an important 
factor in discouraging people from wailing for buses during lhe 
heat of the day (see Chapter 1) and cause them to seek another 
form of transport, thereby affecting the company's revenue. As a 
result, a Saudi company was engaged to build shelters at bus 
stations/stops on routes in Makkah and other Saudi Arabian 
cities. This action was also taken because of complaints printed 
in the newspaper. 
The shelters were designed to protect passengers from the 
heat of the sun, at the same time enabling them to see when the 
bus was coming. The shelters had seats, lighting and timetables. 
They were also divided into two sections, since men and women had 
to be kept separate due to religious - ru./es. 
were constructed of unbreakable glass (50). 
The shelters 
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Table4.8.1 Duration of Waiting Time for Bus 
Time· Frequency 
5- 9 
10-15 
15+ 
TOTAL 
• Time is calculated by minutes 
Source: Fieldwork, Makkah 1985 
177 
306 
18 
501 
% 
35.4 
61.0 
3.6 
100% 
Toble4.8.2 Problems Faced'by Passengers at the Bus Stop/Station 
Type of Problem Frequency % 
Bus not on time 140 27.9 
No shelter 164 32.7 
Lack of timetable 77 15.4 
All of the above 120 24.0 
TOTAL 501 100% 
Source: Fieldwork, Makkah 1985 
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In 1985 and 1986, surveys were conducted to discover how 
many shelters had been erected. It was found ,that there ,were a 
few sited at places like Al-Haram area and AI-Seteen Street, but 
nowhere else. The mater ial used did not 0 ffer protection from 
the sun's radiation, but actually concentrated the heat to such a 
degree that passengers did not use them. No timetables had been 
provided in the shelters or at bus stops/stations. The lack of 
information obviously discouraged occasional travellers from 
using buses. Those who frequently caught buses knew from 
experience when they were likely to arrive. 
4.6.2.3 Length of Journey Time by Bus 
The study revealed that the majority (84.6%) considered the 
time taken between origin and destination when using the public 
bus to be satisfactory (Table 4.9.1), 4.2~o very satisfactory, and 
the low proportion of 11.2% unsatisfactory. From the 1985 survey 
it was found that the average length of trip time was 25-35 
minutes, which was reasonable (Table 4.9.2), while the shortest 
length of time was 10-20 minutes. Unfortunately, there are no 
data concerning distance covered on the trips. Surveys did not 
ask this question in order to save inconveniencing passengers. 
Logically, longer travelling times must have related to trips of 
greater length. In theory, a faster vehicle, like a private car 
or transit, would decrease travelling time still further, but due 
to passenger numbers, geography of city streets and distances 
involved, it would be impractical. 
... 
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Table4.9.1 The Degree of Satisfaction with Travelling Time 
Travel Time is: Frequency % 
Very satisfactory 21 4.2 
Satisfactory 424 84.6 
Not satisfactory 56 11.2 
TOTAL 501 100% 
Source: Fieldwork. Makkah 1985 
Table 4.9.2 Length of Travelling Time 
Average Time (mins) Frequency % 
10-20 50 10.0 
25-35 261 52.1 
40-50 137 27.4 
55+ 53 10.5 
TOTAL 501 100% 
Source: Fieldwork, Makkah 1985 
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4.6.2.4 Trip Origins and Destination by Districts 
The purpose of this section is to distinguish the focal 
points attracting and generating passengers using the public bus. 
Table 4.10 shows that the centres attracting most bus trips 
and passengers were AI-Haram area and AI-Aziziziah district, with 
25% and 3m~ respect! vely. The Haram area played a signi ficant 
role in attracting most bus trips for two reasons: 
(a) it is the main junction for most bus trips; and 
(b) passengers changing buses have to do so at AI-Haram. 
There is no direct route from east to west etc. AI-Aziziziah 
district attracts many travellers because it has the university, 
shopping centres, restaurants and private hospitals. Al-
Missfalah district attracts lH~ of passengers. This proporlion 
is low because it is only about 10 minutes' walk frorA AI-Haram. 
Trips are attracted to Al-Tundbawy (9.5%) and AI-Rassi fiah (7.8~~) 
because they are commercial areas. The survey revealed that 
small proportions of people also travelled to other districts, 
not mentioned in the Table. In some cases, the small sample of 
replies clearly did not represent the true percentage. 
Referring to Table 4.10, the most dominant centres producing 
(origin) bus trips and passenger flow were AI-Haram area, AI-
Missfalah, Al-Maabdah and AI-Aziziah, with 11.6%, 15.7%, 6.4~~ and 
7.B% respectively. It is not surprising to find that those 
districts played a significant part in generating bus trips, 
since they were important in attracting trips. 
.. 
.. 
.. 
... 
.. 
I-
.. 
• 
'" .. 
.. 
o 
E 
II 
• 
• ... 
.. 
• .. 
.. 
II 
.. 
.. 
• II 
\01 
o 
-
. 
" 
.. 
• ; 
... 
• ...
'" 
I 
... I 
.. 
... 
'" N 
.. 
... 
... 
• ... 
0 
.. 
.. 
... 
... 
... 
.. 
-
on 
... 
... 
... 
.. 
... 
.. 
... 
-
-
0 
-
'" 
'" 
... 
.. 
... 
.. 
... 
.. I 
.. 
.. 
.. 
.. 
• .. .. .. 
• ... .. 
• .. ~I .. " • ... 
• .. ... 
:1 .. CI 
.. N III ~ . 
.. ... .. ", 
... 
., .. .. ... 
on .. .. ... 
'" '" 
.. 0 
- -
.. 
... 
-
-
... 
... 
-
.. ... ... 
... 
-
... ... ... ... 
... ... 
... 
-
.. 
CI ... 
... 
.. .. 
N 
.. .. 
'II • .. ... 
.. .. 
• .. 
• .. .. 
• • .. 
", ... .. .. 
.. • .. .. .. 0' !', 
• i , ... ... ;" ... c .... 
.. ... 
'" 
-II 
-259-
": .. ": ~ .. ... ., ... " .,; ci ..: ci ..; ..; ", .. .. 
.. 
... .. .. 
'" 
N ... .. 
'" ~ ... .. .. ... .. .. 
.. 
I 
. 
N ... .. .. .. 
"'! 
-
.. 
... .. 
... .. .. 
-
.. .. 
-
... 
.. 
-
.. .. 
... ... .. .. .. 
-N 
.. .. ... .. N 
.. 
.. 
.. 
... 
.. ... 
'" 
... 
'" 
.. ", N 
.. .. 
-: 
... 
... 
~ .. • .. • • .. • ... ~ .. , • ... .. .. .. .. .. ~ .. .. .- ~ .. c .. ... .. ... • .. "" ~ .. .. .: .. .. .. • .. ... ~ ... • • ... ;:> E, l- I ... .. , , 
" ~ .! .. · • .. .! .. ... ... .. ., c ;;; ... ... c ... 
em 
'" 
~ .. ... ... 
"" 
oD .. 
-
. 
.. .. .. .. ., .. ~ ... .. .. N ., .. ... 
..: .. .; ci ,.: ..: . ci ci ci 0 . ~ ... .. .. ... 
., N N .. ., ., ~ 
.. 
.. 0 ., .. 
-
.. ... .. 8 .. .. ... ... ... ... 
.. 
I 
'" 
.. .. 
- - -
.. • ... .. ... ~ ~ ... ... 
-
... 
I ... 
". ~ , 
.. ~ 
-
, ~ 
... ... .. ~ :: 
.. C 
I ,. .. 
.. .. ... , 
... .. :, • .. 
... ... 
... 
-; ~ • ..
, ~ c N .. .. I .. ... 
... 
I 
'i ... 
'" 
..: ~ 
... ~ 
.. : ,. : 
.. ~ 
III 
.. C> 
I 
... ~ ~ 
~! 
'" ... 
:: ~ 
-. 
... 
... 
'" 
! .. ... .. .. ... III • ..
... 
... CI 
", ~ 
.. • ", 
.. ... ... ... 
-
... .. .. .. 
... 
.. 
.. II 
.. • II .. 
• 0 .. • 
.. .. • .. 
.. .. • .. ... 
.. .. .. .. .. 
.. .. 
.! 11\ .. • ... .. .. • ... ... .. .. • .. II 
• 
... .. • II 
.. .. .. .. ... ... .. .. II 
~i • • .. ... .. ... .. II ... .. .. • • • .. .. .. .. • .. .. • • • • ... ., E .. ... .. 11\ .. c • • ... .. ... • , , , .! • I • , .. I .!. , , .. .. .. ... ... .. .. .. .. ... ... .. • ... c ... c ... c ... ... ., ... ... ... ... I-
'" 
.,,,, • ! ~;::- .. ::: ::!. '" .. '" 
- 260 - Chapter 4 
4.6.2.5 The Purpose of Bus Journeys 
The study revealed that 59.8~~ of tripa were made to 
transport people to their homes. To a lesser extent, the bus 
aervice was used to carry people for work or religious purposes; 
12.8~~ and 13.6% respectively. . The reason for the low work 
proportion is the use of private cars which take less time and 
give the traveller the ability to choose exactly when he wishes 
to make the journey. Also, as discussed previously in this 
Chapter, many of the passengers are foreign workers, whose 
numbers are decreasing at present. No data are available about 
the percentage of Saudis and non-Saudis travelling to work by 
bus. This was not included in the 1985 survey for fear of making 
it too lengthy. The low percentage of bus use for religious 
purposes is not representative, since a great deal of use is made 
of it at Hajj, Ramadan etc., for transporting people to AI-Haram. 
During the nine days of Hajj, the company catered for over a 
million passengers for religious purposes (51). The use of 
public transport for shopping purposes constituted 7.8% which is 
considered slightly low. This demonstraLes that the bus cannot 
play a similar role to that of the private car or taxi in 
providing a direct link between shopping sreas and home. The bus 
does not provide enough space for passengers' shopping, unlike 
the private car" which is' most suitable for this purpose. Table 
4.11 shows other travelling purposes to be insignificant. The 
small number catching the bus to school or university reflects 
the fact that the survey was carried out during the school summer 
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Table 4.11 Purpose of Using the Public Bus in Makkah (1985) 
Purpose of Using the Bus Frequency % 
Home 300 59.8 
Religious 68 13.6 
Work 64 12.8 
Shopping 39 7.8 
Private 10 2.0 
Education 8 1.6 
To visit a friend 6 1.2 
To visit a relative 3 0.6 
Personal 2 0.4 
To visit a patient 1 0.2 
Total 501 100.0 
Source:Fieldwork,Makkah 1985 
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holidays and although it was still term time at the University, 
many students own cars (see Chapter 3). The only journey for 
pleasure covered by the survey was that to the coffee houae on 
the outskirts of the city. 
4.6.2.6 Problems facing Bus Users in General 
The purpose of this section is to establish all the 
difficulties faced by bus passengers in Makkah, according to the 
survey conducted in 1985. 
The study revealed 11 reasons for complaint (Table 4.12). 
Each of these will be discussed in turn and their potential 
effect on the company examined. 
Careless driving by bus drivers is a major cause of 
dissatisfaction, even though safety is a priority of the company. 
Carelessness is defined as breaking traffic law, driving over the 
speed limit, racing other vehicles, stopping and starting too 
abruptly, each of which can put passengers at risk. Carelessness 
possibly arises because, 60% of the drivers being non-Saudis 
(52), some are unfamiliar with traffic law, traditions and 
environment (53), or cannot speak or read Arabic. for the 
company to arrange to teach them Arabic would be expensive and 
would decrease profits. Sau~H drivers are careless because of 
their youthful attitude, often being between 25 and 35 years of 
age. These drivers can be unreliable and a ften leave the 
company, forcing it to employ drivers from overseas, 
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Table 4.12 Public Bus Users Major Dissatisfactions 
Makkah (1985) 
Dissatifaction Frequency 
Careless Driver 26 5.2 
Bus not air conditioned 37 7'.4 
• Seats not comfortable 25 5.0 
Failure of Bus driver to 
stop Bus stop 51 10.2 
No conductor 37 7.4 
Bus not clean 36 7.2 
Travel Time is too long 32 6.3 
Not well organised 6 1.2 
Disorder boarding the bus 6 1.2 
Discourteous driver 8 1.6 
General 237 47.3 
Total 501 100.0% 
Source:Fieldwork.Makkah 1985 
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The buses are not air-conditioned, which discourages people 
from using them, especially when the sun is at its hottest (see 
Chapter 1). It becomes very hot waiting for a bus after 12.00 
and this problem is compounded when the bus itself ia warm. The 
windows of the bus are not protected against the sun's rays. 
These factors could encourage passengers who can afford it. to 
abandon bus travel in favour of their own air-conditioned cars. 
Bus passengers complained about the uncom fortable seats. 
These were examined in 1986 and were found to be hard and covered 
with plastic material which hold the sun's heat. There can be 
great discom fort due to the persp iration caused by the heat 0 f 
the seat covering and its non-absorbant nature. Il is not known 
whether this might constitute a health hazard (see Plate 4.5). 
Inconvenience is caused to passengers when bus drivers 
cannot stop at bus stops because of parked cars. Thia happens 
particularly on busy city routes, where there are shops, 
government offices etc. The problem of parked cars at bus stops 
arises partly because of insufficient parking spaces, and partly 
because the asphalt is not marked to show that it is an area for 
buses only. There is simply a bus stop sign (see f'ig. 4.4). 
There is no conductor on the public bus. Passengers pay 
their fare into a box situated by the driver. This system is 
similar to the American one~ except that, in the latter case, a 
machine calculates the correct fare. SAPTCO buses do not have 
this refinement (54). Passengers face a problem when they do not 
Pl a t e 4. 5 
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P l astic-covered seats in public buses which cause 
discomfort in the heat . 
Source: SAPTCO , Makkah , (1984) . 
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FIG.4·4 Location of bus stops in Makkah 
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FIG.4·5 Bus stop bays as used in the U.K. 
SOURCE: THE AUTHOR 
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have the right change and are sometimes required to leave the bus 
to find the exact fare, causing great inconvenience and' 
annoyance. 
Although buses are cleaned once a day, they are often dirly 
because of passengers eating nuts and drinking while travelling. 
It is not feasible for a bus to be cleaned before every journey, 
but passengers could help themselves over this matter by 
refraining from eating or drinking. 
Bus users complain about overcrowding. Sometimes they have 
to stand for the whole journey. There are only 35 seats on the 
bus, which is insufficient to meet the demand at peak times. 
The bus passengers also considered travelling time to be too 
long. Many have to travel great dislances which obviously 
increases the time. However, there are three factors which 
directly affect travelling time: 
(a) frequent stops for passengers to get on and off the bus; 
(b) traffic congestion on important routes such'as the AI-Haram 
area; and 
(c) in some districts pedestrians cause traffic jams. 
This last point will be discussed in the next Chapter. 
Problems are created because passengers do not form an 
orderly queue, and all rush to board the bus when it arrives. 
This problem is particularly acute at main terminals where large 
numbers of passengers wait. Another difficulty is that buses do 
not leave from specific stands in the bus station and therefore 
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it is easy to catch the wrong one or only realise the mistake at 
the last minute, thereby causing confusion. 
Elderly people, in particular, are sometimes treated harshly 
by bus drivers. This could result in lheir resorting to a shared 
taxi or a private car which travels the bus route and where the 
owner charges the same fare (55). This was observed during May 
and July 1986. 
4.7 Recommendations and Conclusion 
from the foregoing discussion, it is apparent that there are 
some difficulties facing public transport and its users in 
Makkah. We will summarise the main points and recommend some 
improvements for both bus and taxi services, to make them 
adequate in all ways. 
4.7.1 Taxi Services Organisation 
from the discussion concerning taxi services in Makkah, it 
can be seen that they require reorganisation in order to become 
efficient. The author proposes the following suggestions to 
improve taxi services in Makkah: 
I At present, it is not possible to telephone to order a taxi, 
but were the Municipality to number houses and. provide 
detailed maps of each area, the "dial-a-taxi" system could 
be adopted. 
2 The Municipality could also provide a taxi stand at 
important centres, where demand is heaviest. This would 
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also prevent taxis from adding to the traffic volume by 
constantly touring the streets. 
3 Taxi stands should certainly be introduced in the AI-Haram 
area and in important commercial areas. 
4 The limousine company should also install short wave radios 
in their cars to enable drivers to be summoned to wherever 
they are needed, at any time. 
4.7.2 Bus Service Regulation (Management) 
As discussed above, most public bus drivers are non-Saudis. 
It is therefore recommended that the company encourages Saudis to 
'drive"buses, since this has many advantages. A Saudi driver 
speaks the same language as the passenger. Since a Saudi driver 
has his own accommodation, money spent on housing non-Saudi 
drivers could be saved. , Saudi drivers can be encouraged to work 
for the bus company by being offered the following incentives: 
1 A special premium could be introduced for Saudi drivers who 
work for the company on a regular basis. This would 
guarantee free health treatment for the driver and his 
family (56). 
2 The company could allow Saudi drivers to participate as 
shareholders. This should increase annual income and 
encourage a more responsible attitude towards work. 
3 The company should plan an annual holiday for Saudi drivers 
and allow them to travel free on company busea, as occurs 
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with employees of Saudi Airlines. 
4 The company should select drivers over 35 years of age in 
order that they should be experienced, reliable and 
conscious of passenger safety and well-being. 
4.7.2.1 Bus Design 
1 Lack of air-conditioning was a passenger complaint. Due to 
the extra power needed to activate this, the bus company 
could install air-conditioning in urban buses and utilise it 
only in the summer, during the hottest part of the day, 
between 12.00 and 15.00. This improvement would encourage 
passengers to keep using the buses. A parallel situation is 
to be found in the USA and UK where, in 0 rder to maintain 
passenger levels, buses are kept warm to counteract the cold 
conditions. 
2 The company should modi fy the seating design so that 
passengers can travel in comfort. 
4.7.2.2 Bus Stops (Location, Spacing and Design) 
The difficulty of being unable to stop at bus stops could be 
improved if the city Municipality were to adopt a new system of 
siting bus stops, as recommended by Vukan R. Vuchic (57): 
Near-side (NS), at an intersection before crossing the cross 
street; far-side (rS), at an intersection past the cross 
etreet; and mid-block (MB), away from the intersection. It 
ie common in many citiea to adopt one type of stop location 
(usually NS) and use it throughout the city. . 
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1 We think that the best siting for bus stops in Makkah is MB 
(mid-block bus bay) (see Plate 4.6), which is useful for 
reducing disruption of traffic flow, caused by the frequent 
bus stops. 
2 I f the street is too narrow for the MB system, because 0 f 
the complex topography (see Chapter 2), then another can be 
adopted, as observed in the UK (see Fig. 4.5 above). This 
is the system of bus bays, where it is prohibited for cars 
to stop. Any car driver contravening this should have to pay 
a heavy fine. 
3 Shelters should be rebuilt with material suited to weather 
conditions. Timetables should be provided in them. Despite 
the cost involved, shelters should be sited at main stops on 
busy routes. 
4 The bus service would be faster and more efficient were the 
bus stops on Makkah's bus routes spaced further apart (58). 
4.7.2.3 Bus Routing, Operation and Organisation 
1 On busy bus routes, a separate bus lane would prevent 
delays, making the journey as fast as possible and keeping 
buses on schedule. 
2 At peak hours, double-decker buses could be utilised to 
alleviate overcrowding. 
At the main bus station, buses bound for different localions 
should be allocated separate areas, appropriately named and 
numbered. This would prevent confusion amongst passengers. 
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4 At bus stops, there should be information giving bus number, 
destination and route taken. Bus users will then be able to 
check that they are catching the correcl bus without having 
to enquire of anyone. 
5 The bus company could alleviate the problem of passengers 
finding money for change by selling tickets prior to their 
journeys. Monthly season tickets may be the answer. These 
would carry an expiry date and a photograph of the 
traveller. This method would save time and inconvenience. 
4.7.2.4 Public Encouragement to Use the Bus 
I In order to make the public aware of the bus services, the 
company should allow car owners to use public transport free 
of charge for one week. 
2 The media could support the company by encouraging the 
public to travel by bus, possibly by publicising the effects 
of pollution, and the safety role played the public bus. 
In conclusion, there is no doubt that the private car is 
still the most popular means of transport among Makkah's people. 
This is because the private car can be used by the owner as and 
when desired. It would be difficult to find an alternative to 
the car. 
City planners could attempt to limit the use of private cars 
at certain times in the day, for example, journeys to and from 
work snd school, thereby reducing congestion on lhe roads at peak 
hours. If this were to happen, the bus company would have to 
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improve the service in order to meet passenger requirements. The 
bus must also be more economic than the car for it to be 
considered by the car owner as a viable alternative. 
Once the public bus has been developed to provide an 
efficient service, meeting all passenger specifications, then 
public transport will have an important role to play in Makkah's 
future, alleviating traffic congestion and reducing pollution. 
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5.1 Introduction 
The scale of land distances between Saudi cities, the lack 
of waterways and restricted rail network lead to a heavy 
dependence on road capacity. The development of highways in 
Saudi Arabia has reflected the development of the national 
economy. Economic prosperity has given the opportunity to the 
public to possess their own private cars, which has resulted in a 
rapid increase in number of vehicles in Saudi cities and 
particularly in the city of Makkah, resulting in the heavy use of 
roads in the city. The city network serves not only the city 
people, but also provides services to the city visitors 
throughout the year when they come to visit Al-Haram to perform 
Ummra and/or Hajj. This multiple use of the city network served 
to accentuate transportation problems such as congestion, 
unpleasant environmental conditions and too many road accidents. 
These problems will be the subject of this Chapter, in which 
attempts will be made to recommend improvements. 
5.2 Background to Traffic Accidents in Makkah 
Road traffic accidents are a major problem world-wide (1). 
In general, there are three main factors contributing to road 
accidents: the driver, the vehicle and the environment. A 
detailed study in 1984 showed that driver errors were wholly or 
partly responsible for 85~~ of accidents. Conversely, the 
environment and vehicle caused relatively few accidents - less 
than 5% each when acting independently or in combination (2). 
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Nationally, road accidents in Saudi Arabia are very serious 
phenomena which require the efforts of different organisations to 
reduce their incidence. It is also necessary for drivers to be 
aware of the causes of accidents in order that this serious 
situation may be rectified (3). 
The seriousness of road accidents in Saudi Arabia, is 
illustrated by Traffic Department statistics which indicate that 
there were 89 accidents every day in 1986, which is an increase 
on 1971 when there were about 12 accidents daily (4). On 
average, an accident occurs every 2o. minutes. In the Saudi 
Kingdom eight people are injured in road traffic accidents every 
day (5). 
The purpos.e of this Chapler is to ascertain the volume of 
road accidents in Makkah, based on the official statistical data 
issued by the General Headquarters of the Traffic Department in 
Riyadh. These statistics include general data about road 
accidents. These are: number of accidents, time of accidents 
(day/evening), weekly variation, monthly variation, condition of 
the vehicles at the time of the accident, number of fatalities 
and injuries, age of the driver, educational and marital status 
of the driver. These data are very use ful to run an analysis 
about the road traffic accidents in Makkah, but only at a general 
level. This is because no specific data are available which 
cover the following details: 
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1 The hourly variation during the day, which is important to 
ascertain the peak hours when accidents occur and to 
discover the correlation between time of accident and peaks 
of traffic volume in the city. 
2 The weather conditions, which are also important factors; 
wet, fog, dust, heat and cold are all influential. 
3 The location of accidents in the city, e.g. according to 
whether or not it is a high density residential area. There 
is obviously a greater likelihood of eccidents· where there 
are more ped~strians and vehicles. 
4 "Adverse road design, e.g. unsuitable layout and junction 
design, or poor visibility due to layout" (6). 
5 Adverse condition of road, e.g. poor street lighting and 
inadequate road signs. 
6 "Unexpected obstructions, e.g. road works, parked vehicles, 
other objects" (7). 
7 The condition of vehicles, such as efficiency of brakes, 
lights, indicators and visibility should be taken into 
consideration. 
In spite of the lack of detailed data, the following 
analysis of road accidents in Makkah will include information 
obtained from the General Headquarters of the Traffic Department 
in Riyadh. Based upon this background, the magnitude of road 
accidents in Makkah from 1971-1986 and their causes will be 
studied with the intention of recommending means of prevention. 
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5.2.1 Road Traffic Accidents in Makkah 1971-1986 
Table 5.1 shows the number of accidents in Makkah. It is 
evident that the number of accidents has increased between 1971 
and 1986, with some considerable increase between 1982 and 1984. 
This is because the number of cars has increased, particularly 
during this latter period. The computer analysis showed that 
there is a positive correlation (0.98) between the number of cars 
and number of accidents. The more cars, the greater the 
probability of accidents occurring (see Chapter J). This is the 
result of a healthy economy and a growth in population (fig. 
5.1). 
The number of injuries due to road traffic accidents has 
also been increasing since 1971. It is noticed from Tsble 5.1 
that i njur ies in 1983, 1984 and 1986 were very high. The reason 
for injury numbers being so high may relate to accidents 
occurring in busy locations such as s residential area. 
Moreover, it can be seen from the Table that the number of 
fatalities also increased. This is a serious situation requiring 
the concerted efforts of all drivers to reduce the number of 
accidents in the city. In 1986, on average, two people were 
killed in road accidents every day. 
While the injuries ratio per thousand vehicles is high, it 
can be seen from fig. 5.2 that accidents and fatalities have 
decreased in relation to the increased amount of t'raffic, that 
the accident rate is actually decreasing, The decrease of 
accidents in Makkah in spite of the increase in vehicles relates 
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Table5.1 The Index of Road Traffic Accidents in Makkah 
Year Number Number Accidents Injuries Fatalities 
of of Per '000 ,No. Per No. Per 
Cars Accidents Cars '000 '000 
Cars Cars 
1971 11900 574 48 839 70 86 7 
1972 13588 605 44 880 64 123 9 
1973 16501 539 32 790 48 128 8 
1974 24047 454 19 684 28 149 6 
1975 31660 400 12 478 15 162 5 
1976 47113 603 13 691 14 254 5 
1977 58754 526 9 861 14 283 4 
1978 68957 586 8 634 9 340 5 
1979 74797 632 8 1094 14 298 4 
1980 81197 736 9 1050 13 276 3 
1981 100516 924 9 . 1334 13 262 2 
1982 116509 1566 13 1971 17 341 3 
1983 138613* 1551 11 2281 16 347 2 
1984 152243* 1566 10 7514 49 1047 6 
1985 162409* 790 5 1559 9 ,198 1 
1986 167787* 1048 6 5993 35 648 3 
Source 1) Ministry of Interior - Public Security, General 
Department of Traffic. Traffic Statistics: 
During 11 Years (1971-1981). Kingdom of Saudi 
Arabia pp77-97 
2) Ministry of Interior - Public Security, General 
Department of Traffic. Traffic Statistics (1982), 
Kingdom of Saudi Arabia p14 
3) Traffic Statistics (1983) p4 
4) Traffic Statistics (1984) p.16 
5) Traffic Statistics (1985) p.12 
6) TrRffic Statistics (1986) p.29 
* Estimation (8) 
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to the gradual improvement 0 f roads, greater adherence to the 
law and good propaganda such as a "traffic week" organised by the 
Traffic Department designed to draw the attention of drivers to 
the causes of accidents (8). 
It has been mentioned above that the car driver is a factor 
contributing to the occurence of accidents. Several factors 
which relate to the driver (age, social and educational status 
and nationality) are discussed below. 
5.2.2 Road Accidents Relative to Age of Driver 
The age of the driver plays a significant role in road 
traffic accidents. Drivers between the ages of 18 and 30 (fig. 
5.3) account for the high proportion of 73.8% of accidents. This 
in part reflects the high car ownership among this age group (see 
Chapter 3), and, as explained by some researchers, to lack of 
experience in some cases and their willingness to take risks (9). 
Computer analysis reveals a posi tive correlation (0.97) between 
accident numbers and the age of drivers. 
5.2.3 Road Traffic Accidents by Nationality 
fig. 5.4 shows that accidents among Saudis are higher than 
among non-Saudis, with 58.5%, which reflects high car owner~hip 
among Saudis. The proportion of accidents among non-Saudis 
(4l.5~~) is high in relation to car ownership (35.1%). This high 
figure may reflect poor driving and ignorance of the traffic 
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law. Furthermore, non-Saudis can buy second-hand cars which are 
not roadworthy and contribute to causing accidents. 
5.2.4 Road Traffic Accidents Relative to Marital and Educational 
Status 
Fig. 5.5 shows that accidents among married drivers are 
slightly higher than in the case of unmarried drivers, being 51% 
as against 49~~. This reflects the high level of car ownership 
among married drivers, whereas, as we found from the socio-
economic_survey results" ~nmarried males form 16.6% (see Chapter 
3). This has serious implications, since, many families may lose 
their breadwinner through death or disablement. 
Fig. 5.6 shows that educated drivers involved in road 
traffic accidents are proportionately very high, constituting 75% 
of all accidents since 1971; the remainder being made up of 
uneducated drivers, because numbers of educated people 
(comprising students, employees with high educational 
qualifications, and those who can read and write) is high, 
associated with a high rate of car ownership (see Chapter 3). 
5.3 Road Traffic Accidents According to Type 
Table 5.2 illustrates the type of accidents which leads to 
serious injuries and fatalities. The most frequent cause of road 
accidents since 1971 has been collision between vehicles (35.5%). 
Fig .• 5.4 
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This often results from lack of judgement concerning the distance 
between cars (10). A large proportion of accidents in the city 
(38% of total) involves pedestrians. 80th driver and pedestrian 
may share the responsibility; the former through driving too fast 
and the latter through inattention when crossing the road. This 
type of accident tends to occur in busy areas where there are no 
zebra crossings. Children playing in the streets on bicycles can 
cause accidents (11). Parents cannot be wholly blamed because 
the children often have nowhere else to play. 
Overturned cars account for 19% of accidents, possibly due 
to a blowout or puncture when travelling at speed. 
It is obvious from the discussion above that 92.S~o of 
accidents fall into one of three categories. To reduce or 
prevent these accidents, practical solutions must be found. The 
causes of these accidents are discussed in the next section. 
5.4 Causes of Road Traffic Accidents 
One of the commonest causes of road traffic accidents 
registered by the Traffic Department is high speed. There is a 
positive correlation (0.94) between the number of accidents and 
those involving high speed, 38.6~o of accidents since 1971 have 
been caused as a result .of speed (Table 5.3). Driving too fast 
indicates irresponsibility on the part of the driver (12). It is 
therefore vital that drivers keep to the speed limit. Length of 
stopping distance increases with speed (Table 5.4) (13), so 
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Table5.2 Type of Accidents in Makkah 1974-1986 
Year Fire Run Leave Other Total 
Vehicles Other Animal Human Down Road 
1974 125 
- -
223 
-
67 
-
39 454 
1975 131 - - 143 - 94 - 32 420 
1976 314 
-
. 
-
89 
-
182 
-
18 603 
1977 158 
- -
218 
-
158 
-
28 562 
1978 171 16 3 243 
-
126 5 22 586 
. 
1979 193 18 4 234 2 166 5 10 632 
1980 248 27 4 236 
-
171 6 44 742 
1981 283 36 4 436 3 142 3 17 924 
1982 509 59 9 662 
-
268 11 26 1544 
1983 458 
- -
608 
-
284 
- -
1350 
1984 579 61 6 557 4 244 6 44 1501 
1985 486 40 6 389 
-
201 
-
19 1141 
1986 599 93 12 547 5 203 12 28 1499 
Total 4254 350 48 4585 14 2306 48 327 11958 
% 35.5 2.9 0.4 38.0 0.1 19.0 0.(. 2.7 
Source 1) Ministry of Interior - Public Security, General 
Department of Traffic, Traffic Statistics During 
-II Years (1971~1981), Kingdom of Saudi Arabia . 
pp217-224 
2) Traffic Statistics (1982) p.29 
3) Traffic Statistics (1983) p12 
4) Traffic Statistics (1984) p30 
5) Traffic Statistics (1985) p13 
6) Traffic Statistics (1986) p.30 
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drivers must be able to control their cars and travel at a safe 
speed. Since 1971, 19.3% of accidents have been cauaed by 
drivers failing to stop when traffic lights are red. Overtaking 
illegally or as a result of misjudgement has caused 9.5% of 
accidents since 1971 (14). Accidents also occur when drivers 
fail to check in their rear view mirror or give inappropriate 
signals before turning off a road, being unaware of what other 
road users are doing (15). Sudden stopping without due attention 
to other trsffic results in 2.3~~ of accidents, while the 
combination of drugs (possibly medicinal) with alcohol or 
independently, contributes to a further 1.3%. This proportion is 
very' low when compared with Britain. The casualty report in 
relation to the latter states: 
The number of casualties in accidents in which one or more 
of the involved drivers subsequently failed the breath test 
in 1985 was 19, 28,5 (16). 
It can be concluded that the driver is responsible for the 
majority of road accidents, since it is in his power to control 
the speed at which he travels and to observe the traffic 
regulations. 
5.5 Geographical and-Temporal Incidence of Accidents 
The purpose of this section is to discover the distribution 
of road accidents in Makkah according to location and time. The 
discussion of these elements will be based on the official data 
issued by the General Tra ffic Department. The data represents 
Table5.3 Causes of Road Accidents 
Year Improper Improper Improper 
stop circulation overtaking 
1974 - - -
1975 
- - -
1976 
- - -
197.7 
- - -
1978 
- 18 32 
. 
1979 2 7 66 
1980 64 39 44 
1981 32 68 129 
1982 147 264 332 
1983 80 100 200 
1984* 165* 455 1095 
1985* 22 60 156 
1986* 121 200 465 
Total 633 1211 2519 
% 2.3 4.5 9.5 
Source:see Table 5.2 
* represent the regions of Makkah 
. 
Traffic High Alcohol! Other Total 
violation speed Drugs 
6 94 24 330 454 
32 134 12 222 400 
47 356 
-
220 603 
32 312 22 275 641 
25 378 15 213 679 
. 
54 371 13 316 829 
72 512 16 245 992 
99 438 25 368 1159 
270 590 19 369 1991 
100 450 30 950 1910 
2901 3049 83 1676 9424 
425 687 11 250 1611 
1049 2906 65 1082 5888 
5112 10277 335 6495 26581 
19.3 38.6 1.3 24.5 
I 
N 
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. Table5.4 The Necessary Stopping Distance for Each Speed 
Speed (Km) Distance for Distance for Overall distance 
reaction stopping required (m) (m) (m) 
30 7 8 15 
45 10 15 25 
60 15 ·25 40 
75 20 40 60 
100 25 100 125 
120 30 135 165 
The above distances are only applicable on asphalted highways 
and dry roads. 
Source: Ministry of Interior, Public Security, General Traffic 
Directorate, A Driver's Guide to Motor Vehicle Laws 
and Operation pI9 
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only a general background for both location and time of 
accidents. Two broad classifications differentiate location and 
time of accidents according to the General Traffic Department: 
1 Location: 
a "in-city" - the urban area, within the city boundary; 
b "out-city", - the rural area, beyond city boundaries. 
2 Time: daylight; and night time. 
Neither of these categorisations is sufficiently specific to 
allow detailed analysis. for example, information should be 
given concerning width of road, exact location (residential area, 
one-way street etc) and time (rush hour etc). Given appropriate 
data, it would be possible to establish positive or negative 
correlations between location and time, leading to the 
possibility of a recommendation for reducing accidents. 
fig. 5.7 shows that road accidents "in-city" (62~o) are 
higher than accidents occurring "oul-city". This is because the 
city has a continuous flow of traffic, with peaks between 07.00-
09.00; 13.00-15.00 and 18.00-21.00. Pedestrians are constantly 
present, increasing the possibility of accidents. Since 1976, 
the road accidents "out-city" have formed a lower proportion. 
This may relate to lower traffic volume and lack of pedestrians. 
Moreover, as C.A. O'flaherty. states: 
••• a motorist is much more likely to be involved in an 
accident when travelling on town streets than on rural 
roads. This can be attributed mainly to the greater numbers 
of diversions and decisions to which the urban driver is 
subjected, ego at junctions and/or due to the presence of 
pedestrians and cyclists (17). 
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fig. 5.8 shows the time of road traffic accidents. Since 
1974, accidents occurring in daylight have accounted for 64.:3~~, 
reflecting the fact many more people use the roads during the 
daytime (to travel to and from work etc). Night time accidents 
could be the result of poor street lighting or inadequate 
headlights, leading to poor visibility. 
fig. 5.9 indicates the daily variation of road accidents in 
Makkah. It can be seen from the figure that the daily average 
number of accidents from Saturday to Tuesday are similar, and 
that the daily everage for Wednesday is higher. Wednesday 
• evening is the beginning of the weekend when people often travel 
to shop or for. pleasure, as they do on Thursdays, and make visits 
to Al-Haram. This latter is the focus for many visitors t.o the 
city on fridays, particularly at the time of prayer. 
fig. 5.10 shows the average seasonal variation of road 
accidents in Makkah from 1976-1986. The greatest incidence 
occurs during Ramadan and Hajj. These two months are significant 
because of religious festivals (Ummra in Ramadan and AI-Hajj in 
Hajj). Also, there are visits to Al-Haram and making Tawaf 
(going round Al-Kaaba). During the remaining months of the year, 
there are fewer accidents, indicating that they occur more 
frequently in relation to increased volume of traffic. 
Fig.5.7 
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Fig.5.9 
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5.6 Accident: Conclusion 
In conclusion, it is obvious from the discussion that road 
traffic accidents in Makkah are still high as regarda injuries 
and fatalities. Moreover, it is evident that drivers are 
responsible for most accidents, although pedestriana also 
contribute towards them. The city municipality also shares some 
responsibility for road traffic accidents. for example, the 
planning of the city should include open spaces for children, 
thereby keeping them away from the roads. Thus, a combination of 
solutions is required to reduce traffic accidents in Makkah. 
5.7 Traffic Volume and Patterns 
This section concerns the traffic surveys carried out by the 
Hajj· Research Centre for the city of Makkah. The traffic surveys 
contained results including vehicle classification counts, 
traffic counts and vehicle occupancy studies. A series of 
vehicle classification counts was conducted for both the regional 
and urban roads of Makkah. for regional roads, various points 
were selected to conduct the survey, such as on the Jeddah/Makkah 
Expressway, on the old Jeddah/Makkah road, on the Medina road and 
on the As-Sail Expressway. Surveys were also conducted on 
Makkah/Alieth road and Makkah/Al-Taif (via Kara) road. for the 
urban roads, a number of stations were selected at various points 
on the city network. A machine was used for counting traffic in 
ea~h direction on urban and rural roads. During fieldwork in 
1985, we surveyed a road selected by the Hajj Research Centre for 
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traffic counting. The object of this survey was to ascertain the 
number of lanes on these roads and whether they carried a one- or 
. 
two-way system, and also to establish on which side of urban 
roads cars were parked, theoretically reducing road capacity. 
On regional roads, it ia noticed from Table 5.5 that the 
highest 24 hour volume was on the Jeddah/Makkah Expressway where 
the volume was 20,201 vehicles. The next most heavily used 
regional road was the old Jeddah/Makkah road where the vehicle 
count was 10,404. This traffic volume reflects the patterna of 
travel on the regional road outside the city of Makkah and 
demonstrates the link between Jeddah and Makkah (see Fig. 5.11). 
Visitors to Makkah often arrive at the international airport of 
Jeddah. Traffic is heaviest during Hajj. Supplies of food etc. 
for Makkah come via the port of Jeddah. Trips are also made 
between Makkah and Jeddah for work purposes (see Chapter 3). 
People are attracted to the well developed beach facilities at 
Jeddah, particularly at weekends. It is therefore not surprising 
that the volume of traffic on these two regional roads is very 
high. AI-Madina is a place of importance and there is a great 
deal of traffic between it and Makkah (Table 5.5), along the Al-
Madina road •. Visitors to Makkah often travel to Al-Madina to 
visit the mosque and tomb of ' Mohammed, which have great religious 
significance for Muslims. Two roads, one to the north and one to 
the east, link Makkah with AI-Taif. Inhabitants of AI-Taif and 
cities to the south travel to Makkah to perform Ummra and visit 
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Al-Haram. People also journey from Makkah to Al-Taif because of 
its mild climate during the summer season. Goods are alao 
transported by truck between the two cities. 
It can be concluded that the city of Makkah is a vital focal 
point for traffic travelling to and from it on regional roads. 
Table 5.6 illustrates the traffic volume on the city's urbsn 
roads. The 24-hour traffic volume on city roads is given in rig. 
5.12 according to direction. From the Table and the Figure, it. 
is noticed that the highest traffic volume was registered on Al-
Hjun street (62,120 vehicles in 24 hour period). This street is 
fmportant because it connects the eastern and western parts of 
the city. It provides access to traffic coming from the 
direction of Jeddah old road and travelling to the eastern part 
of the city. This street passes through a high density district 
and its commercial area. Traffic congestion and bottlenecks 
usually occur on this street, but these will be discussed in 
another section. The other streets which carry a high volume of 
traffic are: AI-Gararah street, which provides access for most 
traffic coming from districts in the north of the city and going 
to AI-Haram; the street near AI-Haram, particularly at AI-
Shubaikah Bridge, was busy due to traffic coming from Jabal AI-
Kaaba street and Ibn Khaldon street, in the direction of Al-
Haram; and Al-Masjid/Al-Haram street was subjected to a high 
volume of traffic throughout the day, because of serving vehicles 
leaving the eastern part of AI-Haram for the northern area of the 
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city. This latter street also experienced congestion and 
bottlenecks. It can be seen from the Table that AI-Mansur street 
carried a heavy flow of trsffic as a result of passing through a 
dense residentisl snd commercial area. A few streets carried 
only a little traffic, but in general the city streets were busy, 
due to the growth which has taken place. 
The speed limits for small cars on the regional roads are: 
110km per hour on expressways and 100km per hour on other 
regional roads. Heavy vehicles have a limit of 70km per hour. 
On urban roads, the speed limit is 50km per hour for small cars 
snd 30km for lorries etc. (18). 
The peak of volume/capacity (V/C) ratio on regional rosds 
varies between 0.03 and 0.05. Generally, it can be aaid that the 
VIC ratio of up to 0.8 represents free traffic flow on freeways 
and expressways, while the ratio of 1.0 represents intermittent 
and forced flow (19). If the same criteria are applied to urban 
roads, the VIC ratio on some streets represents intermittent and 
forced flow with the speed seldom exceeding 50km per hour (20). 
Referring to Table 5.6, it is noticed that the ratio on some 
streets indicates that traffic congestion occurs, but this will 
be dealt with in another section. 
5.7.1 Traffic Composition 
Data obtained from the Hajj Research Centre show vehicular 
tra ffic class! fied into 16 types. The urban and rural tra ffic 
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composition according to vehicle type will be compared for the 
periods during and outside Hajj. This is to ascertain whether use 
of any vehicle type varies in relation to season. Tables 5.7A 
and 5.76 ahowthe traffic composition by vehicle type on urban 
and regional roads of Makkah. 
Table 5.7A shows that cars were the most used vehicles on 
urban and regional roads. In the urban area, cars accounted for 
62% 0 f the total vehicle flow, indicative 0 f the high level 0 f 
car ownership and the great use of cars in the city. The Table 
also shows that taxis comprise 17 .2~~ 0 f total vehicle flow on 
urban roads. This proportion is high in relation to the amall 
number of taxis in the city (see Chapter 4), and is due to their 
ceaseless search for passengers, in the absence of taxi stands. 
Other types of vehicle form a very small proportion of the total. 
On regional roads, the use of cars was also very high, 
constituting 43.6% of the total vehicle flow. This reflects the 
great dependence on private cars for travel between cities. This 
mode 0 f transport is popular because it provides a door to door 
service in comfort and at speed. While cars were used most on 
urbsn and regional roads, the higher proportion was on the 
former, reflecting a travel pattern. 
Pick-ups and all types, of truck formed 40.5~~ of the total 
vehicle flow on regional roads, reflecting the fact thal they 
were used to transport goods between the cities. The remainder 
of the proportion, made up of other vehicles, seems rather low. 
-3·13-
Table5.7A Traffic Composition According to Vehicle (Urban 
and Regional Roads) Makkah 1983 
Vehicle type Makkah (%) Outside Makkah (%) 
Motorcycle 0.7 negligible 
Car 62.0 43.6 
Construction plant negligible negligible 
(truck) 
Taxi 17.2 3.6 
Pick-up 8.3 16.6 
Coach 0.3 0.8 
Pilgrim bus negligible negligible 
Jeep 5.9 9.0 
Wannet 2.9 10.7 
Water tanker negligible 1.4 
Truck 2-axle 0.4 9.8 
Truck 3-axle 0.1 2.0 
Truck over 3-axle negligible 1.2 
Minibus 0.3 . 0.4 
SAPTCO bus 1.6 0.7 
(single deck) 
SAPTCO bus 0.3 negligible 
(double deck) 
. . 
Total 100.0 100.0 
Source:Hajj Research Centre.Jeddah.l984 
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TableS.7B Composition of Traffic According to Vehicle 
and Regional Roads) Makkah 1983 
Vehicle type 
Motorcycle 
Car 
Construction plant 
(truck) 
Taxi 
Pick-up 
Coach 
Pilgrim bus 
Jeep 
Wannet 
Water tanker 
Truck 2-axle 
Truck 3-axle 
Truck over 3-axle 
Minibus 
SAPTCO bus 
(single deck) 
SAPTCO bus 
(double deck) 
Total 
Non-Hajj (%) 
0.7 
62.0 
negligible 
17.2 
8.3 
0.3 
negligible 
5.9 
2.9 
negligible 
0.4 
O. 1 
negligible 
0.3 
1.6 
0.3 
100.0 
Hajj (%) 
2.2 " 
38.7 
0.2 
12.3 
7.4 
0.7 
2.8 
19.2 
6.4 . 
2.2 
0.8 
negligible 
negligible 
4.5 
2.0 
0.6 
100.0 
Source: Hajj Research Centre, 1984 Jedda, Saudi Arabia 
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Comparing the composition of traffic according to vehicle 
type on urban roads during and outside the period of Hajj, it can 
be seen from Table 5.78 that there is less use of cars during 
Hajj. In order to avoid congestion, cars with capacity for fewer 
than nine passengers are prohibited from the city streets and 
holy sites (Arafat, Mina and Muzdali fah) during Hajj (21). The 
use of coaches predominated during Hajj, while the use of pilgrim 
buses did not feature oulside Hajj. These latter are stored in 
garages and operate only during Hajj, transporting pilgrims 
between Jeddah, Makkah, AI-Madina and the holy sites of Makkah. 
The use of mini-buses and SAPTCO buses (single and double decker) 
was greater during Hajj due to the restrictions placed on small 
cars and the influx of pilgrims. 
5.7.2 Vehicle Occupancy 
Table 5.8 shows vehicle occupancy in Makkah. The average 
figure for cars and jeeps was 1.85 passengers. The average 
occupancy of mini-buses was 9.J9, being low in relation to their 
capacity of 18 persons. The average occupancy of all vehicles in 
the city was found to be 1.91. 
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Table 5.8 Vehicle Occupancy Makkah 198J (Urban) 
Vehicle type Average occupancy 
Car, jeep 1.85 
Taxi 1. 71 
Pick-up 1.72 
Minibus 9.39 
All trucks 1.56 
All vehicles 1.91 
Source: Hajj Research Centre, 1984 Jedda, Saudi Arabia 
5.7.J Daily Traffic Variation 
fig. 5.lJA illustrates the traffic variation on the 
Jeddah/Makkah Expressway. The traffic volume on this regional 
road builds up sharply after 04.00 and reaches a distinctive peak 
at 07.00. After this peak, traffic volume gradually declines 
until 12.00. A second peak starts to build up after noon and 
rises sharply to reach an evening peak at 17.00. The subsequent 
slow decline reaches its lowest point at midnight. The two peaks 
indicate the daily travel pattern. The morning peak results from 
people travelling to work and visitors travelling to and from the 
city. The evening peak occurs when the workers return home. 
Evening is also a time when visitors may come to the city, or 
inhebitents leave to visit Jeddah. 
900 I Fig.S.13.A HOURLY TRAFFIC VARIATION ON JEDOAH/HAKKAH EXPRESSWAY 
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On the city streets, the volume of traffic builds up 
sharply, with peopl~ trsvelling to work, schools and shops, the 
peak usually occurring at about 07.00. Then there is a fall 
before a second peak builds up, and occurs around 13.00 when 
people return home. The evening peak at 17.00 is augmented by 
people going to AI-Haram, shopping, socialising etc. Another 
small peak occurs in the evening when these people return home 
(see fig. 5.138). 
5.7.4 Congestion and Bottlenecks 
Sometimes traffic congestion in the city reaches a level 
that is dangerous. As observed by the author in 1984 and 1985 
when conduct.ing fieldwork, various factors cause road traffic 
congestion on the city network. One is the poor road geometry, 
ano~her is the parked vehicles on the streets. Vehicle flow is 
impeded due to the presence of pedestrians on city streets, 
thereby increasing the necessity for repeated stopping and 
starting. Moreover, a build up can be caused at traffic lights 
where some drivers speed up to be near the beginning of the queue 
and others slow down to avoid a collision with them. 
One of the most congested areas is Al-Haram area and the 
streets leading to it, owing'to the large number of vehicles and 
pedestrians which converge on this area. Not only does the 
presence of pedestrians cauae traffic hold-ups, but it also 
creates a safety hazard (see Plate 5.1). , Vehicles travelling 
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speci fically to AI-Haram cause congestion to other road users, 
because of their volume and the fact of stopping to set down 
passengers. Car parking in thi s area also creates bot tlenecks. 
There is normally _congesti on around Al-Haram be fore and after 
prayer time, but this is exacerbated on fridays and during the 
seasons of Ramadan and Hajj. 
AI-Masjid/Al-Haram street experiences traffic congestion, 
since all cars entering AI-Haram area from west and east must 
leave via this street. A build up of traffic occurs nesr the 
multi-storey car-park due to a bottleneck which has been created 
by a narrow street on which there are historic buildings (aee 
Plate 5.2). 
As mentioned previously, AI-Hejoon street becomes very 
congested as a result of traffic converging from east and west 
sides of the city. Parking along the street creates further 
problems, as does the presence of shoppers and inhabitants 
wishing to cross the street. (It will be recalled thst this 
street passes through dense commercial snd residential areas.) 
Trsffic congestion usually occurs on this street in the morning 
when people travel to work and school, and later when they return 
home. - Moreover, further congestion is evident in the evening 
when large numbers of shoppers come to the commercial area. 
During the afternoon, there is a problem near a bakery to which 
many people come to buy fresh bread for their evening meal. 
Customers usually park nearby and on both sides of the street. 
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Sometimes cars are double parked, thereby creating a bottleneck. 
Other points on lhe city network that experience traffic 
congestion are: Abrahim Al-Khalil street; Ibn Khaldon atreet; Al-
Mansoor street, Jarwal street; and AI-Tyseer street. These all 
have traffic congestion, resulting from parked cara and people 
crossing in order to do their shopping etc. An additional 
problem is traffic build-up at streel inlersections such as Al-
Rasifah (AI-Steen street) and Jeddah street; also at AI-Shubaikah 
Bridge. 
5.7.5 Traffic Patterns: Conclusion 
It is apparent from the previous discussion that the city of 
Makkah experiences a high volume of traffic on both its regional 
and urban roads, owing to the rapid increase of vehicle ownership 
in the city. The traffic flow lo and from Makkah reflects its 
importance, with AI-Haram beirig the dominant focal point. The 
rapid increase of vehicles and their use in the city, the parked 
cars on the city streets, the uncontrolled pedestrian flow and 
the design of some streets, all together play s significant role 
in causing traffic congestion which requires a combination of 
solutions to relieve these problems and. to achieve s smoothly 
flowing city traffic network. 
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5.8 Road Traffic Noise!n Makkah, 1986 
The world we live in today has seen tremendous technological 
development and progress. The technology of today makes the life 
of man easier than ever before. One of the examples is the 
invention 0 f motor vehicles, making it possible to cover 
distances which would be impossible on foot. Although technology 
brings advantages, there are also some disadvantages, namely 
noise snd pollution, which are partially attributable to motor 
vehicles. 
There is abundant evidence that the noiae from motor 
vehicles is a source of distress to the public and is indeed 
often the major source of annoyance due to excessive noise 
(22) • 
This raises the question as to how a vehicle causes noise, the 
answer to which is the subject of the next section. 
5.8.1 The Causes of Vehicle Noise 
In 1963, the Wilson Report found that 
••• in London (and no doubt this applies to other large 
towns as well) road traffic is ••• the predominant source of 
annoyance and no other single noise is of comparable 
importance ·(23). 
The causes of vehicle noise stated in the Wilson Report can 
no doubt be applied to the ci ty 0 f Makkah, where cars are used 
extensively. The causes of vehicle noise stated in that Report 
will be summarised here to give·a clear picture aa to how 
vehicles in Makkah may be considered a source of noise. 
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5.8.1.1 Propulsion Noise 
The ordinary observer cannot easily distinguish between 
noise from the engine, exhaust and transmission, which result 
essentially from the mechanical propulsion of the vehicle, nor 
can he measure them separately. However, the committee on the 
problem of noise considers them together an~ not individually. 
Numerous vehicle manufacturers have done much to reduce the 
emission of noise. These manufacturers are among the few larger 
scale makers of machinery who have, over many years, regarded the 
reduction of noise as an important part of their business. 
Nevertheless, there is clear evidence that, amongst certain 
classes of vehicles, noise levels are higher than need be, given 
the knowledge at present available to manufacturers and, indeed, 
in a few cases, the emission of a particular exhaust noise 
appears to be a deliberate part of the design for sale purposes. 
The reduction of exhaust noise is usually a clesr cut 
problem, the theoretical solution of which is known. 
Practically, it may involve the manufacturer or purchaser in 
extra cost, weight or loss of performance. However, the 
committee on the problem of noise considers that more work is 
needed on this aspect and that manufacturers should be encouraged 
to take greater advantage of the existing knowledge.' 
In the case of some high performance motor cycles and many 
diesel engined cars, the sound of the engine is as great as that 
of the exhaust and this proves to be a more difficult problem to 
correct. Existing knowledge in this sphere is by no means 
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complete and the solution might involve re-design of the engine 
or enclosure, resulting in greater weight and cost. The 
committee recommends that further engineering research is 
required. 
5.8.1.2 Horns 
Noise from motor horns does not appear to cause undue 
annoyance and, in general, motorists use them with restraint. 
Occasionally, they are used without justification. 
In our study of the traffic noise in the city of Makkah, the 
use of horns was considered another source of noise. Motorists 
often hoot at traffic lights when they tUrn green in order to 
urge drivers in front of them to move off more speedily. Horns 
are also used at important centres such as mosques, hospitals and 
schools. Thus, they are considered a source of unacceptable 
noise. In 1971, the General Traffic Department issued a law 
restricting the use of horns unless absolutely necessary (24). 
It is therefore strongly recommended that motorists curb their 
use of horns in order to reduce the noise level. 
5.8.1.3 Squealing Brakes 
People living near bus stops, traffic lights and other 
places where drivers are likely lo use their brakes are 
frequently annoyed by the squealing of brakes. 
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5.8.1.4 Slamming Doors 
There is evidence of a great deal of annoyance being caused 
by the slamming of car doors. The committee suggests that the 
public should be made aware of the fact that less force is 
required to shut car doors. Often, unnecessary force is used 
which distorts the car body, making it more difficult 
subsequently to close the door quietly. 
5.8.1.5 loads 
The committee has found that loaded lorries can create noise 
annoyance, but that empty tankers can also cause disturbance 
(25) 
5.8.2 The General Effects of Noise 
Noise forms a potential health hazard. One effect is 
hearing damage. 
There is clear evidence that levels in excess of 90 db (A) 
received over an extended period are injurious to hearing 
and damage may be sustained much earlier at higher levels. 
(26)' 
In additioncto this, traffic noise has other major effects. 
These effects, as stated by Susan Hanson, are: 
Sleep interference, speech interference, annoyance and the 
impairment of hearing (27)' . 
5.8.3 The Aims of Measuring Noise in Makkah 
It is apparent from the foregoing discussion that traffic 
noise causes trouble to the public. Noise pollution has been 
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studied in most advanced countries, but unfortunately not in 
every country in the world. 
In Saudi Arabia and particularly in Makkah, noise pollution 
is caused by the maasive traffic flow in the city. This is 
increased during Ramadan and Hajj. Unfortunately, government 
agencies, the city planner and residents seem unaware or 
indifferent to the gravity of the problem and its effects on 
national health. 
The purpose of this part of the study is to measure the 
traffic noise level in the city in order to discern whether or 
not it is csusing a serious problem. Also, its level will be 
compared with the international noise level standard. It is 
intended to make recommendations to improve and protect the 
public health and city environment. To this end, a survey was 
conducted to measure the level of traffic noise in Makkah. This 
is the first study to consider such environmental problems in 
Makkah and it will be the subject of the next section. 
5.8.4 Methods of Measuring Noise Level 
In order to conduct the traffic noise level measurement 
survey in the city, 20 diatricts were selected at random and 
coded from 1 to 20 (fig. 5.14). The city centre was the greatest 
concern and four places were selected for measurement. They were 
mainly located around AI-Harem area. An XER-430-V sound level 
indicator machine was used. This machine covers the range 36-110 
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decibels. It was held in the hand at a height of one metre from 
the road surface and at a distance of two metres from the source 
of the noise. The highes t reading from the machine was 
registered for each geographical direction. One minute was 
allocated to register for every location selected. The 
measurement points were 10 minutes apart and a motorcycle was 
used to achieve uniformity and speed. Measurements of level of 
traffic noise were carried out from the end of the month of 
Ramadan to the beginning 'of Shawal month in 1986. The reason for 
selecting two months is because the former is a time of religious 
ceremonies, while the latter represents a normal, everyday 
period. This being the case, it is possible to draw comparisons 
between the two. For each, five days were chosen, including 
weekdays and weekends. This would demonstrate whether there was 
a significant difference in noise level between the latter two. 
The survey sheets were divided into sections so that they could 
be filled in immediately, giving details of station (district) 
number, location, time of day and date and four boxes for 
geographical direction in which noise level could be registered. 
There was also a space for additional comments. 
5.8.5 The Spatial Variation of Noise According to Time 
The purpose of this section is then to establish how noise 
levels vary between different hours, day and night. 
Additionally, it is intended to discover whether the levels 
differ in relation to the different seasons. The readings taken 
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at selected sites were connected by lines to establish a boundary 
for identi fying critical noise areas in the city (Fig. 5.15A to 
H). The data on traffic noise level represented the sound 
received from all types of vehicle joining the flow. 
Our,ing Ramadan 1406AH (May 1986AD) in daylight, 17 aitea 
(numbers 1, 3-14, 17, 18, 19 and 20) experienced noise between 
70-75 decibels on average, for five days and in four geographical 
directions •. The highest average reading for five days was 73-78 
decibels. These areas are located north, south, east and west of 
the city centre. The highest noise levels are associated with 
sites 8 and la, due to traffic flow in and out of the city 
centre. These points are situated just to the east of Al-Haram. 
At night during Ramadan, 19 sites (numbers 1, 2-14 and 16-
20) experienced a noise average 0 f between 75-83 decibels for 
five days in the four geographical directions, while the highest 
average was 75-86 decibles. During Ramadan, the highest noise 
level at night was associated with stations 16, 17, 3, 6, 12, 18, 
8, 7, 5, 4, 1, 19, 14, 13, la, 9, 20, 11 and 2, where traffic 
passed these areas taking visitors to and from Al-Haram and 
various other centres in,the city. Measurements indicate that 
locations 16 and 17 were subjected to noise levels between 83-86 
decibels. Heavy trucks coming from AI-Hajj street and travelling 
north in the direction of AI-Taif passed site 16 and heavy 
traffic coming from Jeddah old road and that going to and leaving 
the commercial area, passed site 17. Sites 3 and 6 were 
Fig.5.15.A 
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subjected to noise levels between 82-84 decibels. Site 3 was 
subjected to massive traffic flow due to vehicles crossing the 
street and because it is in a commercial area. Location 6 ia 
sited at Al-Haram where the noise was related to the heavy volume 
of traffic connected with Al-Haram, together with the vast number 
of pedestrians which impeded the flow of traffic, causing it to 
stop and start, hence the tremendous range in the reading. This 
was also affected by times of prayer (04.30, 12.00, 16.00. 18.00 
and 19.30). The level at site 12 was between 80-83 decibels due 
to the fact that it is a densely populated area. The fact that 
King Abdulaziz hospital is situated in area 18 caused it to 
register 79-83 decibels. Sites 1, 4, 5, 7 and 8 were subjected 
to noise ranging between 78-81 decibels. Sites 7 and 8, aituated 
near AI-Herem, experienced the same level as 6. Since sites 1, 4 
and 5 are located in commercial areas the noise level was high at 
these points. The same was true of 9, 10, 11, 14 and 19. These 
latter attracted customers, thereby increasing the level of 
transportation. Educational and health establishments at 
locations 13, 14 and 19 were definitely affected by traffic 
noise. Point 9 was subject to the same noise pattern as 6 and 8. 
The level at locations 2, 11 and 20 was between 75-80 decibels, 
due tq their being commer.cial areas attracting customers. 
f"inally, during Ramadan by day and night, site 15 experienced a 
noise level 0 f only 59-66 decibels, due to the fact that it is a 
sparsely populated area. Although this was the case during 
Ramadan, during Hajj it is likely to be far noisier. 
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In the month of Shawal, during daylight, 19 sites 1, 2-14, 
16-20 experienced noise between 74-80 decibels on average for 
five days and for the four geographical directions, with a 
highest average of 74-83 decibela for the five days. These 
measurements indicate that location 3 was subjected to noise 
levels between 80-83 decibels; 18, 79-82 decibels; 4 and 17, 78-
80 decibels; 12-16, 77-80 decibels; 6 and 14, 76-79 decibels, 2, 
5, 7 and 10, 75-79 decibels; and 1, 11 and 19, 74-78 decibels. 
During the same month, but in the evening between 17.00-20.00 and 
22.00, 18 sites (1-14 and 16-20) experienced noise between 73-81 
decibels on average for five days, for four geographica 1 
directions, with a highest average of 76-85 decibels for thia 
time. These measurements indicste that sites 16 and 17 were 
subjected to noise ranging from 81-85 decibels; 4, 79-81 
decibels; 12, 78-82 decibels; 18, 77-79 decibels; 2, 6, 11 and 
13, 76-80 decibels; 5, 7, 14 a.nd 20, 75-80 decibels; 1, 8, and 
19, 74-78 decibels; and 10, 73-76 decibels. These positions were 
exposed to the most critical noise levels, even in Ramadan and 
Shawal, where the existing built-up area, was seriously affected. 
A comparison between the noise levels in Ramadan and Shewsl 
shows that there are di fferences between the two months. The 
noise levels during daylight in Ramadan were less than in Shawal, 
because there wss less traffic. From the results, it would 
appesr that decibel levels due to traffic noise varied across the 
20 locations surveyed. Spatial variation within the city was 
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considerably less at night during normal timea than during 
Ramadan. This relates to the variation in city population 
movement et significant seasons. The weekday spatial variations 
tends to be less than that at weekends. Thia is because more 
journeys are made by visitors and the city's inhabitants. 
Finally, it is to be expected that noise levela ahould be higher 
during Hajj compared with any other period of the year, since 
the influx of pilgrims causes increased traffic flow. 
5.8.6 Noise: Conclusion 
As the use of motor vehicles increases, so the problem of 
traffic noise w'orsens. Increase in car ownership has accompanied 
population expansion. The city network is one of the most heavily 
used among Saudi cities, due to numerous daily visitora and peaks 
at specific times, together with the daily movement of the 
population for various purposes (see Chapter )). 
According to the results of the survey carried out in 
connection with noise levels in 1986, it was not possible to 
establish a standard for Saudi cities. This being the case, 
noise level standards for traffic are compared with those abroad. 
It has been found that the Federal Highway Administration 
(FHWA) of the United States recommended exterior noise level of 
60-75 decibels and interior noise levels of 55 decibels (28). 
Comparing the data about road traffic noise in Makkah with 
the standard abroad it has been found that the level at some 
survey sites was within the acceptable limits, while the level at 
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others was above the standard recommended. Thus, the noise level 
may be categorised into acceptable and unacceptable. Thus, there 
should be legislation in the city to reduce the excessive noise 
produced in some areas by the traffic. 
5.9 Air Pollution 
Air is the cheapest resource available to mankind, and it is 
also considered the most veluable resource in the world (29). 
During the last decade, that is, during the machine age, 
dependence on the use 0 f petro 1 power, for instance in 
transportation and industry, as well as the use of atomic energy, 
has harmed the global atmosphere and polluted air that men 
breath. Air pollution is defined as: 
the presence in the atmosphere of substances or energy in 
such quantities and of such duration liable to cause harm to 
human, plant, or animal life, or damage to human-made 
materials and structures, or changes in the weather and 
climate, or interference with comfortable enjoyment of life 
or property or other human activities. (30) 
The problem of air pollution has been the subject of much 
study and research, focused on pollution hazards as well as 
control. This is because pollution is showing clear signs of 
seriously affecting the earth's atmosphere, water, lend and 
vegetation and also man. As reported by the United Nations, 
about 150 million tonnes of dust, gases and other pollutants sre 
dispersed yearly into the air surrounding the eerth (31). In the 
last decade the human losses seriously 'increased due to air' 
pollution. For instance, in the densely populated industrial 
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valley of the Meuse, west of Liege ,in Belgium, a mist covered the 
whole country for three days in December 1930, and several 
thousand people suffered severly from pulmonary attacks and sixty 
died (32). A similar disaster due La air pollution occurred in 
the area of Donora, Pensylvania, U.S.A. in October 1948 where 
seventy people died and the breathing of 6,000 was severely 
affected (33). In London, the smog of December 1952 caused 4,000 
deaths (34). Moreover, in 1956, 400 people in New York, U.S.A. 
and 900 people in London died because of air pollution (35). 
Also there were the accidents involving ionizing radiation at 
Three Mile Island, U.S.A. in 1979, and at Chernobyl in the Soviet 
Union, in 1986 (36). trom this, it is worth summarising the 
sources responsible for polluting the air, land, water and food 
on which we live. In summary, they are: 
(1) Natural pollutants (mineral elements, vegetation elements, 
organisms and others); 
(2) Pollutants from the fuel burning necessary for industry, 
transport and heating; 
(3) Pollutants from industrial wastes; 
(4) Pollutants from the burning or recycling of everyday 
rubbish, as well as the industrial wastes (37). 
Generally, air pollution resulting from the combustion 0 f 
any type of fuel is considered the worst environmental pollutant. 
Motor vehicles and other methods of transport using fuel are 
considered the main source, with motor vehicles emitting 6~o of 
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the poisonous gases which affect the pure air ()8). 
Transportation is a major contributor to emissions of carbon 
monoxide, hydrocarbons, oxides of nitrogen (39) and sulphur 
oxides (40). 
It is apparent from the foregoing discussion that air 
pollution is a major and world wide problem. While molar 
vehicles contribute 60% of poisonous gases and cause air 
pollution. This section aims to show how air pollution in Makkah 
has been affected by the introduction of motor vehiclea, which 
sre increasing rapidly in number and in use. 
The discussion on air pollution in Makkah csuaed by motor 
vehicles will not be based on all types of gases that motor 
vehicles produce. Carbon monoxide (CO) will be discussed, 
because we have to hand available data about the CO levels in 
Makkah which were measured by the author during fieldwork in May 
1987. 
5.10 fieldwork 
It was hoped by the author during the fieldwork conducted in 
1986, to be able to measure the CO levels as one of the 
components of air pollution, while measuring noise levels in 
Makkah. Unfortunately it was not possible to do so, because of 
his short stay in the city. In 1987, the author had the 
opportunity to measure the CO that spread in the city atmosphere 
as a result of the heavy use of motor vehicles. The purpose of 
this was to obtain a general, if not clear, picture of CO levels 
- 345 - Chapter 5 
and to ascertain whether it constitutes a health hazard to the 
peole of the city or on an international scale. The aim of this 
fieldwork was to make such data available where no dala existed 
concerning the problem of motor vehicle pollution or of air 
pollution in general. fortunately, the author has to hand 
published results concerning air pollution for some major cities 
in the Kingdom of Saudi Arabia. These cities are Jeddah, Riyadh 
and Dhahran, and also the proposed industrial areas of Jubail and 
Vanbu. Air pollution monitoring measurements were conducted in 
these cities during the period from 16 March 1977 to 1 April 
1977. The data about these cities was found useful, and we will 
attempt to use part of it to run comparisons with our measurement 
results. 
5.10.1 Survey Methods 
In May 1987, ambient air pollution monitoring measurements 
(only of carbon monoxide) were conducted in several areas in the 
city of Makkah. The measurements were mads on the major roads of 
ths city which experience high volumes of traffic and congestion, 
such as roads penetrating the city centre, as well as those major 
roads leading to the city fringe and to major cities beyond. 
The measurements of CO were made on the 28th of Ramadan 
1407AH (26 May 1987), and the measurements were taken at six 
locations. These locations were: 
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(1) Abrahim AI-Khalil street penetrating one of the highly 
populated districts called AI-Missfalah; 
(2) The main street penetrating AI-Haram area and passing the 
busiest area to the south west side of AI-Haram; 
(" The main street passing the north east side of Al-Haram; 
(4) The main street penetrating AI-Aziziah district and leading 
to the city fringe and to major cities outside Makkah from 
the east; 
(5) The main street penetrating AI-Utibiah district which is one 
of the highly populated areas; and 
(6) The main street called Umm Al-Qura, leading to Jeddah and 
carrying the highest volume of t'raffic to Makkah. 
fifteen minutes was given to measure CO levels for each 
station. It was hoped to take measurements for one hour at each 
station, but difficulties which we will explain later caused us 
to minimise the time. The measurements were taken during the 
early morning between 05.'0 and 08.15, with a total of about 
three hours, where hal f of this time was taken to conduct the 
measurement and the other half to move from one station to 
another. Measurements were also taken during the late evening, 
between 22.30 and 01.30. The reason for following this method 
wss to establish the di frerences in CO levels between the time 
periods. The instrument used in the field to measure the CO was 
the CO 2,000 Carbon Monoxide Indicator, powered by a 9 volt 
disposable alkaline battery. The CO 2,000 is designed to 
indicate Carbon Monoxide concentrations in flue gas products. A 
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flue gas sample is aspirated via the sampling assembly to the 
instrument, and the presence of CO concentrations in the range of 
1-1999 parts per million are displayed on the digital display. 
Measurements of CO were taken at 150cm, which is recommended in 
the manual of the instrument. After allowing the instrument to 
warm up for 2-3 minutes, we check that the LCD (digital display) 
is on zero by using the Zero Control. Then we squeeze the 
sspirator bulb by hand, then release and allow the bulb to 
expand fully before squeezing again. Approximately 30 seconds, 
as recommended, was taken to aspirate a flue gas sample and the 
highest reading on the digital display was recorded. 
Problems encountered while measuring CO levels were: 
(1) the physical endeavour required to aspirate a flue gas, 
leading us to limit samples on six locations and to minimise 
time intervals; 
(2) heavy traffic and congestion on roads, causing delay snd 
interruption during the work; and 
(3) lack of assistance, causing difficulty for the author in 
driving, looking for parking, operating the instrument and 
taking readings. 
5.10.2 The Spatial Variation of CO Levels 
Carbon monoxide concentrstion in the atmosphere of Makkah on 
the 28th of Ramadan l407AH (26 May 1987AD) was found on average 
to be 30ppm/day (morning) and 53ppm/evening. Such results are 
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not surprising where the high volume of traffic on most city 
streets and in particular streets in the cily centre during the 
night time is co~mon during Ramadan. Despite the fact that the 
measurements of CO levels taken by the author represent only one 
day during Ramadan, it is hoped to compare our survey results for 
Makkah with other cities in the Kingdom of Saudi Arabia and 
outside the country. The CO concentration in Makkah compared 
with a Middle East city in the coastal area of Egypt where it 
reaches l17ppm (41) is found to be low. The CO concentration in 
, 
Makkah is found to be the same when compared with Saudi cities 
Riyadh and Jeddah, where CO exceeded 50ppm in 1977, when the two 
cities experienced high volumes of traffic (42). 
The measurements of CO in Makkah showed that the 
concentrations of this gas in the city atmosphere vary between 
locations (see Table 5.9), and, at each location, from morning 
peak to evening peak. 
Table 5.9 shows the highest recorded CO levels in area 2, on 
the street passing the south west side of Al-Haram, thia being 
due to the high level of traffic passing this area carrying 
people mainly intending to visit AI-Haram, day and night. It is 
not surprising to find such a result, where CO levels show a 
distinct diurnal pattern with peaks corresponding to the morning 
and evening traffic rush hours (43). It was observed, while 
measuring CO levels in area 2, that another factor contributed to 
raising CO levels in this area, which was traffic congestion 
where vehicle speeds varied between 0-l5km per hour. 
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Table 5.9 Average carbon monoxide level in Hakkah (ppm*) 
Station: CO Levels (ppm*): 
Number Location Evening Morning 
I Abrahim AI-Khalil Street 51 
2 South west of AI-Haram 109 
3 North east of AI-Haram 56 
4 AI-Aziziah Street 8 
5 AI-Ulibiah Street 43 
6 AI-Seteen Stteet 52 
(Now Umm AI-Qura) 
Source: Fieldwork, 26 May 1987, Makkah, Suadi Arabia 
* ppm = parts per million 
21 
88 
40 
5 
19 
7 
It is evident, as observed by traffic engineers, that there 
is a relationship between vehicle speed and CO level. The CO 
emission is high when the engine is running but the car is not in 
motion, As the car sets off and runs at various speeds, the CO 
emission level changes (44). Generally, the concentration of CO 
in areas 3, north east of AI-Haram; 1, on Abrahim AI-Khalil 
street; and 5, on Al-Utibiah street, is lower than that in area 
2, but still high. The concentration of CO in the~e areas is due 
to the same factors as those influencing the CO concentration in 
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area 2, south west of Al-Haram. The concentration ofCe in area 
4 was found to be very low, due to the high speed of motor 
vehicles on that street, CO concentration decreases as the motor 
vehicle speed increases. The same was result obtained in area 6 
on Umm AI-Oura street during the morning peak, because of the low 
density of traffic and free flow, while the CO levels on the sam.e 
street during the evening peak were high, as in areas 1, ) and 5. 
Generally speaking, it can be said that Makkoh has been 
associated with the problem of motor vehicle pollution at its 
most severe. This is because the city and its built-up area is 
bound on most sides by mountains (Plate 5.3) which block the 
passage of polluted air from the metropolitan area specifically 
where the valley of Makkah becomes extremely narrow, Le. the 
city centre, where the valley measures about 800 metres. There 
are geographical similarities between the local relief of Makkah 
and that of Los Angeles County, which is bound on two sides by 
mountains, thus blocking the passage of polluted air (46). 
5.10.3 Air Pollution: Conclusion 
As the use of motor vehicles increases (see Chapter J), 
which results in excessive noise (see previous section on noise), 
it also results in the emission of considerable amounts of gases 
to the city atmosphere that csn create serious health hazards for 
the city population, as well as for plants and the city 
environment as a whole. 
• 
Plate 5 . 3 ~atu ra l f eatures in the 
flow of traffic and induce 
Source : Bodo Rasch , Mahmood , 1980 , The Ten 
region inhibit the easy _. 
atmospheric pollut~on by c2r~on QOnoxide . 
City . Hajj Research Centre , Jeddah , Saudi Arabia 
,.n 
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According to the results of the survey to measure the CO 
levels on 26 May 1987, it was found thst CO concentrations on 
roads in the city centre and on other major roads in the city 
were in excess of 50ppm. Their values are greater than the 
maximum allowable I-hour average United States standard of 35ppm 
(46). Therefore, great attention should be paid to the problem 
of air pollution in Makkah, and practical steps should be taken 
to reduce air pollution in general and the CO level in 
particular. These pollutants are mainly the result of excessive 
motor vehicle use, especially on the city centre roads and those 
roads serving important centres. CO levels must be reduced , as 
well as levels of other gases produced by motor vehicles, 
because: 
Carbon Monoxide is very poisonous in high concentration, and 
even at low concentration it can impair mental ability and 
could lead to road accidents if peoples' alertness was 
reduced (47)' 
5.11 Recommendation 
The following recommendations are made in order to reduce 
road accidents in Makkah: 
1 The school curriculum should include teaching about all 
aspects of road safety at each stage in a child's school 
career. 
2 Books on road safety should be readily available to 
motorists and the general public in order to make them aware 
of the causes of accidents and their avoidance. 
The city municipality should create play areas for children 
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in order to keep them out of danger. 
4 The city municipality and the Traffic Department should 
combine to create zebra crossings so lha t pedestr ians may 
cross the road in safety in congested areas. 
5 The media should educate and involve the population in the 
reduction of road accidents. 
Two points are recommended in order to reduce congestion on 
cit y streets: 
1 The public should be encouraged to use buses. This could be 
achieved by reducing the fares and increasing the frequency 
of the buses. 
2 Working hours could be reorganised in order to alleviate 
congestion. For example, students would go to their schools 
at 07.00; employers would go to work at 07.30; and workers 
travel last. This would stagger travelling and hopefully 
achieve a smoother flow of traffic. 
Concerning the reduction of road traffic noise in Makkah, 
the author makes the following suggestions: 
1 Parking along city streets should be limited to less 
congested areas, thereby reducing the noise of cars 
constantly stopping and starting due to traffic jams. 
2 Motorists should keep their vehicles well serviced and drive 
in a considerate .manner. 
3 Drivers should only use their horns when absolutely 
necessary. 
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4 Where there is excessive noise in residential areas, there 
must be adequate insulation, besring in mind the fact that 
temperatures can rise to mare than 400 C in summer • 
• 
Concerning the reduction of Carbon Monoxide levels produced 
by motor vehicles, as well as ather gases which may be no less 
dangerous, the author makes the following puggestions: 
I Traffic to the city centre, especially that heading for the 
Al~Haram area, shoufd, if nat must, be restrained where this 
can help reduce the dangers of the CO,: which is found in a 
level exceeding the maximum acceptable standard, even 
nationally or internationally. 
2 Parking along city streets should· be limited to less 
congested areas, thereby reducing the air polluti~n caused 
by motor vehicles constantly stopping and starting due to 
tra ffic jams. 
3 Car parking should be removed from the city centre to open 
places outside the city centre, where the air circulation 
can dilute and disperse the pollutants at or near their 
source, and prevent high local concentrations. 
4 Every car used in the city must be subjected to a regular 
mechanical check. 
5 Trees should be planted .to reduce the effect of polluted air 
on humans. This is because the critical oxygen balance of 
the global atmosphere depends an the contribution of trees 
during the photosynthetic process (48). 
6 The public should be encouraged to use the buses. 
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CHAPTER 6 
PARKING DEMAND AND PROBLEMS IN MAKKAH 
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6.1 Background to Parking Demand and Problems in Makkah 
The purpose of this study is to consider, in adequate 
perspective and as much as possible, aspects of Makkah's urban 
parking problem. The object has been to provide valid data and 
ideas about parking problems. It is recognised that the parking 
problem in Makkah has both immediate and long-range aspects, but 
that there are few means of solving the problem. It has been 
developing since the advent of motor vehicles and has become 
increasingly more apparent. 
Unless parking facilities are provided, people will be 
discouraged from participating in activities which, in turn, may 
a ffect the economy 0 f the city. The improvement a f parking 
provision would relieve traffic congestion and related problems. 
The location end eccess of parking spaces can greatly affect 
traffic flow. Parking spaces in the city must be balanced 
against local demand and the capacity of the city network. 
Therefore, the parking problem deserves independent 
consideration. Naturally, the question arises as to the 
pr~dominant factors causing a severe parking problem in a 
developing city like Makkah. Thus, an attempt will be made to 
discuss some of the issues which contribute most to the worsening 
'of the situation in the city. 
The physical factors (see Chapter 1) in Makkah influence the 
severity of the parking problem. Mountains, as one of the relief 
features in the city, are very complex in their distribution and 
also limit the area of flat land available for parking. This 
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flat ground also has to meet other human requirements for 
housing, shops, schools, hospitals etc. Thus, there 1s 
competition for the use of available ground. In addition, the 
central area is limited in size with its boundaries fixed by 
'previously established iand us~ and by t~e l~cation of th~ ~ak~ah 
Valley which is no more than lkm in width. Also, great numbers 
of tall buildings have been built around the central area (Plate 
6.1), due to the importance of Al-Haram. Landlords owning 
property in the vicinity of Al-Haram are able to charge high 
rents during and outside the period of Hajj. There is 
insufficient parking space near these buildings, which aggravates 
the problem. 
Another factor which plays a signl ficant role in 
further exacerbating the situation is the weather conditions. 
The high temperature of 4SoC (1) in the summer season, for 
instance, causes people to look for the shade of buildings near 
thei r destination and if there is none available, they try to 
park as close as possible to that destination, thereby avoiding 
the heat. This method of parking results in the disorganised 
accumulation of vehicles which affects the street's capacity and 
creates congestion and delay for the traffic flow. 
Women also play a role in putting pressure on parking spaces 
in the city, such as shopping areas and other centres where they 
wish to go. This is because there is an increase in two-car 
families (see Chapte~ 3), enabling the wife to go shopping 
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whenever she wishes, providing there is a chauffeur or son 
available to drive the car. As a result, parking and traffic 
demands may be higher, but more evenly spread. A conflict arises 
between, for example, shoppers who wish to park and residents who 
may be competing for the same spaces. 
Delivery vehicles stop by the road immediately outside the 
shopa, there being no speci fic unloading bay, often occupying 
enough space for three cars. Customers frequently need to use 
their cars to collect goods which they have purchased. In 
addition, shoppers and workers also need to park their vehicles. 
The streets in the shopping area are therefore very congested 
throughout the day. 
The absence of white lines to define parking spaces makes 
the problem worse. As yet, there sre no parking meters, so 
motorists can leave their cars for as long as they wish, thereby 
forcing other drivers to double park, drastically affecting the 
tra ffic flow. 
With inceased activity and mobility, people in Makkah go 
largely when and where they wish; most frequently where travel 
facilities best meet their needs and convenience. It is obvious 
that the main function of streets is to facilitate the efficient 
movement of vehicles and pedestrians. Previously, the streets 
were narrow and limited and were thus unable to meet traffic 
demand. During recent years the city network has been improved 
to a great extent to cater for the increase in traffic volume, 
which is due to greater car ownership and an expanding 
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population. However, this improvement has been counteracted by 
the inadequacy of parking facilities. Traffic flow is adversely 
. 
affected by the dominance of on-street parking. 
In 1971, the traffic survey carried out by the consultant, 
Robert Matthew, showed that there was an acute car parking 
problem in the city centre. To satisfy the demand for parking in 
lhis area, the consultant made some recommendations. One of 
these was to create surface level car parks which require 37 
hectares for low population (550,000) in 1991 and Sl hectares for 
.. 
high population (950,000) in 1991. The other suggestion was the 
establishment of multi-storey car parks. As mentioned 
previously, boundaries and size of the city centre are limited, 
so it would n~t be practical to locate surface car parks within 
the heart of the city. The city authority has adopted the latter 
recommendation by building a multi-storey car park where parking 
was very limited and needed rapid action to improve lhe 
situation. However, the consultant dfd not take into 
consideration the parking problem of the city as a wbole, being 
the most clear phenomenon needing policy relief. 
In Makkah, motorisls attempt to park in every vacant on-
street space. In two-way streets, they usually occupy one lane 
in each dire~tion. This has a negative effect on the city 
network by reducing its effectiveness and capacity_ Here again, 
the question arises as to why streets in Makkah are used so 
extensively for car parking? The answer is that houses in Makkah 
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have no garages, so streets are used instead. In addition, 
people in Makkah have no choic~ because there is no access to 
their houses. This usually creates obstruction for traffic flow, 
resulting in congestion and delay. Double and blocking parking 
is 0 ften observed at most major tra ffic junctions. It ia 
necessary to find an alternative in order to end this ever 
increasing problem. Another negative side of using both sides of 
streets for parking involves manoeuvring into and out of the 
spaces, creating hazards. 
Directional movement of parking and unparking cars is 
practically at a right angle to traffic in the moving lanes. 
Studies show that accidents involving parking or parked cars 
account for approximately one-tenth of all accidents, and 
hal f 0 f those involve parked cars. -The next highest 
percentage of parking accidents involves ~ars moving from 
the kerb. Cars slowing to park, double-parked, and backing 
into kerb spaces account for most other parking accidents. 
More accidents result from angled than from parallel 
parking. In leaving the angled space, the driver is 
required to manoeuvre blindly into the traffic stream, often 
causing moving cars to swerve, inducing collisions with 
opposing traffic. 
Kerb parking too near an intersection creates traffic 
accidents. The parked car contributes to fatal pedestrian 
accidents. Regularly, eight to ten percent of the 
pedestrian fatalities involve persons entering the roadway 
from behind or between parked cars. Approximately the same 
percentage of pedestrian injury-accidents occur under these 
condi tions (2)' 
Parked cars on the streets in Makkah also create a great 
obstacle for the emergency vehicles such as those of the police 
and fire brigade. It has been observed that the lack of parking 
spaces compels drivers to park their cars on both sides of the 
streets, preventing access to the place of the accident. 
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The central aim of this section is to evaluate the problem 
of parking within Makkah, with considerable emphasis on the 
problems at hospitals, which will be discuased in Chapter 7. 
Problems of government offices, residential areas and the Harem 
area will be discussed in subsequent sections. 
6.2 The Importance of AI-Haram and the Demand for Parking 
In any city, the parking problem makes its first appearance 
in the central business district when the kerb is no longer 
able to accommodate parking demand. Most drivers would 
prefer to park at the kerb if spaces were available. 
A shortage of parking space in the central business district 
not only creates parking congestion of its own, but 
avai lable kerb space creates competi lion and contributes 
heavily to traffic congestion. At the same time 'divergent 
interests may conflict. Shoppers, workers and many of the 
merchants have direct interest in kerb parking; transit 
operators, fleet owners, highway officials and others are 
primarily intersted in e~pediting traffic (3)' 
from the foregoing, it is evident that this concept of the 
central business district is not applicable to Makkah. This is 
because the centre of the city is AI-Haram (the main mosque) 
which has its own function as a very important religious centre 
where the Kaaba (the house of Allah toward which people turn 
their faces five times a day in their daily prayer and make Twaf 
around it) is located in the middle of AI-Haram. The Haram is 
the heart, soul and direction for Muslims in the city and 
throughout the country. Major roads radiate from the Haram area 
and it is the heart of the traffic and parking congestion. More 
people are affected by parking conditions here than in any other 
region. Due to its importance, the Haram is the focal point of 
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the residential and commercial (Suk) areas. For this reason 
also, Muslims come to AI-Haram from far and near, visiting it at 
least once in their life. Thus, the Haram forms the dominant 
factor and focus of all trips having religious significance 
throughout the year and continuously, 24 hours a day. The 
movement to AI-Haram is not constant as it is usually higher at 
prayer time, returning to normal a fter prayer. Also, the 
movement to AI-Haram varies throughout the week, being average 
during weekdays and increasing at weekends, especially Thursday 
evening and Friday afternoon for Friday prayer. In addition, the 
number of those going there varies by month and season. The 
greatest movement occurs usually during Hajj, and to a lesser 
extent in the months of Rajab, Shaaban and Ramadan. 
The modern road network that links Saudi Arabian cities and 
neighbouring countries encourages people to travel by car to 
Makkah and to visit AI-Haram during the months mentioned above 
and during holidays. The resulting influx of traffic keeps the 
AI-Haram area very busy. Additionally, improvements have been 
made to the city network by creating ring roads and tunnels, 
resulting in easier access to AI-Haram by city inhabitants, at 
the, ~_ same time increasing traffic volume. AI-Haram is thus 
affected by the movement of city dwellers (internal movement) and 
by that of visitors (external movement). Since the majority 
drive to AI-Haram and there is an acute shortage of parking 
space, parked cars adversely' influence traffic flow in the area. 
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6.2.1 The Demand for Parking in the Al-Haram Area 
In Ramadan 1986, more than 300,000 vehicles entered the city 
to transport visitors and those performing Ummra (4). Thus, the 
daily average was 10,000 vehicles. This number of cars exceeds 
the open area around Al-Haram and creates a high demand for 
parking spaces for visitors, since the available area is very 
limited (Fig. 6.1). The situation is exacerbated due to vehicles 
of the city people who come to Al-Haram every day throughout the 
year. In addition, those travelling to the commercial area next 
to Al-Haram (to the north) also create pressure on the available 
parking spaces in Al-Haram area. Drivers compete to occupy every 
available space which becomes vacant. A further problem is 
caused by those working in the commercial area, such as 
merchants, bank employees and government employees, who travel by 
car and occupy places for long periods during the day. Great 
demand for parking spaces in AI-Haram area is unavoidable, 
pending a solution. 
From the foregoing, it can be seen that the AI-Haram area 
requires two types of car parking in order to meet demand. One 
is short-term for those who come to pray at AI-Haram and those 
who travel to the commercial area next to it. The other is long-
term for those who work in the central area and need to park for 
a long period of time. Providing parking spaces for those 
working in the ci ty centre is a very important matter for the 
revival of the area. The commercial area provides vital services 
for inhabitants and visitors. 
Fig . 6 . 1 
The Open Air Car 
Parks In AL-Haram 
Area . 
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At present, it would be difficult to create such car parks, 
since there are several factors limiting space. One of these is 
the intensive land use in the AI-Haram area, making car park 
spaces very few (see Plate 6.1). The high land value in AI-Haram 
and the high rental on buildings occupying every single space, 
accommodating inhabitants and pilgrims during Hajj, and visitors 
at other times, result in high revenue. The practice of having 
buildings around AI-Haram area touching each other deprives the 
area of benefitting from off-street parking (Fig. 6.2). 
Mountains around AI-Haram limit the area of flat land which is 
already extensively built on, decreasing it further. Parking at 
AI-Haram by the kerb is often lengthy due to the absence· of 
parking meters. These factors all play a role in keeping spaces 
very' limited and frustrating drivers who wish to park close to 
AI-Haram. Motorists therefore have to drive round in search of 
spaces. In the absence of available places, the driver has no 
choice but to double or block park. Searching for a space is 
less 0 f a problem for the person who lives in the city, because 
he knows where, when and how to find one near AI-Haram. The 
problem is acute for visitors who come to the city and have no 
knowledge of where to park their cars. Thus, they contribute to 
the congestion around AI-Haram since they have to drive round in 
search of parking spaces. Once visitors become tired and 
frustrated after an unsuccessful search, they often park 
illegally, running the risk of being fined, but being determined 
to visit AI-Haram. Illegal parking takes various forms such as 
-371-
Fig.6.2 Form Of Land-Use 
Source:His Excellency Mr.Sharaf AL-Abdaly The Assistant 
Mayor of Makkah Municipality.(1987) 
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'do~ble, blocking or angled parking. The shortage of parking 
spaces around AI-Haram leads people to park their cars inside 
, " 
"tunnels and on bridges leading to AI-Haram (Plates 6.2 and 6.3). 
Cars parked on the wrong side of the streets around AI-Haram 
or streets near to it, creating congestion and impeding traffic 
'flow~ are towed away and owners are fined. When the writer was 
in Riyadh collecting data for this research, it was by 
: coincidence that he met a taxi driver in 1986 who conveyed him 
from where he was staying in AI-Dhabab street to the Ministry of 
Transport. He recounted the problems he had encountered when 
attempting to park near AI-Haram: 
When it was the school holiday, between the two terms 
in 1405 AH (l986 AD) I took my family to visit Makkah and 
perform Ummrah (little Hajj). Once I arrived in the city 
area, my desired destination was the AI-Haram area. As soon 
as I arrived there I went to the multi-storey car park, 
after asking one of the inhabitants for directions, because 
there are no signs on the route around AI-Haram to indicate 
its location. Finally, having arrived at the car park, I 
found its entrance closed because it was full and I was 
advised to go to the other car park, which was further away. 
It was very difficult to reach the location of that car park 
too, because of the absence of signs. Unfortunately, that 
car park was also full. I then decided to return to the AI-
Haram area to search for kerb space to park my car. I spent 
more than 40 minutes searching for a space without success. 
After becoming tired and not knowing of an alternative 
place, I decided to park anywhere around AI-Haram, at my own 
risk. When I did this, a policeman on a motorcycle told me 
that I should not have followed the double parking method 
and that unless I moved my car, it would be towed away. In 
addition to that, the traffic police were going to issue a 
fine for illegal parking and a fee for storage of the car. 
I was in a dilemma as to whether to take the risk and park 
illegally or find another solution. Finally, I decided to 
go to the city outskirts to park and took a taxi to Al-
Haram. This avoided the possibility of my car being towed 
away and saved time and money (5). 
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That story of a taxi driver from Riyadh who visited the city 
and encountered parking problems is typical of the experience 
suffered by many visitors. 
The parking demand around AI-Haram is not just today's 
problem, °but is many years old and yet still exists. To satisfy 
the demand for parking in the AI-Haram area is the usual point of 
discussion of city people and writers of the daily newspaper. In 
AI-Nadwa Daily Newspaper, an article was published under the 
title of: The Visitors of AI-Haram and Their Difficulty Which We 
Hope Will Be Diminished (1985). 
The writer of this article cited: 
Visitors to AI-Haram have been suffering from the ahortage 
of car parking spaces in the al-Haram area and many cars are 
towed away to release streets of AI-Haram area and streets 
around it of the influx of traffic. So the problem of 
visitors to AI-Haram still exists, because of the shortage 
of car parking spaces. Nobody realises this problem, except 
those who come from outside the city of Makkah. The person 
who comes to the city does not know where to park his car or 
even where to go. Moreover, lhe policeman forces him to 
move his car to another place. Difficulty arises when the 
car owner and his family go round and round, searching for a 
vacant space, eventually becoming very tired after driving 
for a long time (6)' 
From the foregoing, it is obvious that there is a very great 
demand for par"king spaces in the AI-Haram area, the shortage of 
which creates a v~ry serious proble~ for motorists and requires 
an immediate solution. 
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6.2.2 The Planning Policy and Response 
The increase of private vehicle ownership and uaage will 
result in increasing pressures to control the use of road space 
and the conflict between moving traffic and stationary vehicles 
will be acute in the city centre, commercial areas and other busy 
regions of the city. Consequently, the main car parking policies 
must aim to provide a balance between the capacities of the car 
parks and the road system to serve the central area and other 
centres adequately. 
The city planners had already responded to the problem. One 
of the city planners in the '70s was the consullanl Robert 
Matthew,. who suggested some policies for adoption in the central 
area. The planner divided the demand for parking into two 
categories. T""e first, short-term parking related t.o shopping 
and business trips. The second, long-term parking, mainly for 
workers employed in the central area. As shoppers and business 
callers are essential to.the economic prosperity of the 
commercial centre, priority should be given to accommodating 
these parking demands in convenient sites within or close to the 
central business area. However, whilst long-term parking 
facilities could be located on more peripheral sites, such car 
parks should provide reasonable access to the centre and walking 
distance should, whenever possible, be less than 400 metres. The 
general locational policies for car parks must be related to 
proposed road access and land availability in the central 
business area. further, any proposals to accommodate vehicles in 
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off-street surface car parks must be examined, not only in terms 
of the availability of land, but also the merits of developing 
mUlti-storey car parking and thereby releasing valuable land for 
commercial developments. The consultant also made a proposal 
concerning the central area. This was to keep the ground floor 
of buildings around Al-Haram as open areas which could be used by 
pilgrims for parking during Hajj. 
The traffic survey carried out by the consultant in 1971 
indicated that 500 private vehicles terminated trips in the 
central area during the morning peak period. He predicted that 
by the year 1991, the central area would attract 12,800 private 
cars in the case where there was a low population density 
(550,000) and 18,500 private vehicles where there was a high 
population density (950,000). 
The consultant's plan took into account the local pattern of 
. shopping and business trips, a large proportion ~f which occur in 
the evening. As the consultant analysed purposes of trips to the 
city centre, he discovered that the duration of parking for 
shopping and business was on average about one hour and the 
average parking duration for work trips about six hours. Based 
on these results, the consultant recommended creating 10,000 
long-term and 3,000 short-ter.m parking spaces for the low density 
population, and he proposed 15,000 long-term and 3,000 short-term 
parking spaces for the high density population. To accommodate 
these parking demands in surface level car parks would require 37 
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hectares for the low density population and 51 hectares for the 
high d~nsity population. The consultant concluded that it would 
not be practical to locate such surface car parks within the 
proposed commercial area. Consequently, rig. 6.3 shows the 
principles of the recomm~nded location policy for parking in 
Makkah within the central area. The short-term car parks were 
located close to the shopping and commercial areas, and the 10ng-
term car parks were sited in peripheral regions to the north, 
west and east of the centre. In order to meet the parking 
demands of the high density population it would be necessary to 
pursue a policy of progressive development from surface parking 
to multi-storey car ·parks (7) • 
• 
rrom the foregoing, it would appear that the consultant 
considered only the city population and the commercial area when 
making his recommendation. He did not make any suggestions 
concerning AI-Haram and the great demand for parking made by its 
visitors. Referring to the number mentioned previously for cars 
entering the city during the month of Ramadan, it can be 
estimated that 10,000 spaces are required to satisfy the demand 
for parking by visi tors. In addi tion to that, extra spaces are 
needed for those coming to AI-Haram every day for daily prayer. 
Unfortunately, data are ~ot available for this lalter number. 
Those who come to collect a container of Zam Zam water, for its 
significance, also travel by car. rrom all these figures, it can 
be estimated that 26 hectares are needed in the form of surface 
car parking around AI-Haram in order to satisfy the demand for 
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The recommended locational policy for parking In Makkah 
• 
-
Long Term Car Park 
-
Collector Road 
c:::::::::J Short Term Car Park + + Service Road 
//// Housing Pedestrian Footpath 
,-\"1 ,. 
• ,,;,-t. Shopping and Housing •••• Rapid Transit 
Primary Road 
.J;; Main Transport 
Interchange 
Haram Zone 
0 1 2 3 4 5 Km I I I I I I 
SOURCE: Wlltern RegIon Plan (Makkah) 
Mlnl.try of Interior. Municipal Affair. Regional and Town Planning D.partment 
Fig.6.3 
- 380 - Chapter 6 
parking outside the period of Hajj. It would be difficult to 
provide such a surface car parking area because the region around 
AI-Haram is very limited. This is due to the intensive land use 
and the complex hills which keep the area restricted. 
Demolishing houses around AI-Haram to create such an area for 
parking spaces would not provide the solution since, by doing so, 
the accommodation required for pilgrims would be removed. Also, 
the level of compensation required by owners would be too high, 
rendering the project uneconomic. Besides causing a housing 
shortage, the demolition of houses would destroy the community. 
However., car parks are still required to meet increasing demand. 
Multi-storey car parks must be the solution, although some 
demolition would still be necessary. Ten multi-storey car parks 
are required for 10,000 vehicles, which would meet demand for the 
AI-Harem area. 
6.2.' Multi-Storey Car Park Construction 
The city centre of Makkah was built up long before the car 
became a popular and important factor in transportation. Thia 
central area has inherited a street system incapable of handling 
traffic. However, the city planners realised that these streets 
should be expanded and improved to meet the ever increasing 
demand. The new road systems in facl bring more traffic to the 
city centre, increasing the serious demand for parking spaces. 
Constructing car parks will help to absorb the traffic flow and 
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reduce congestion. To this end, the city Municipality 
constructed three multi-storey car parks in various areas of the 
city in response to the parking problems. fig. 6.4 shows the 
local ions of these car parks. 
One of the multi-storey car parks is at Al-Qushashiah and is 
located about 150 metres from the easl side of AI-Haram. It has 
capacity for 650 vehicles and is heavily used by motorists. The 
use of this car park varies according to the season of the year. 
During the period of Hajj, it becomes full all day, every day and 
the duration of parking is longer than at any other season. The 
cost of parking is two Saudi Riyals per hour, for the first three 
hours. After that time, the cosl is increased to five Saudi 
Riyals per hour. A subscription to this car park costs BOO Saudi 
Riyals pe~ month. Another multi-storey car park is situaled at 
Amir Path, north of AI-Haram and located on Al-Masjid AI-Haram 
street. The distance between this car park and AI-Haram is 
approximately 950 metres. Il is not as popular as AI-Qushashiah 
car park since it is further from AI-Haram. Thus, motorists use 
Amir Path car park when the other car park is full. This latter 
caters for 450 vehicles and costs one Saudi Riyal per hour for 
the first 12 hours, a fter which ti me the cost is two Ri yals per 
hour (B). A third multi-storey car park is AI-Missfalah, which 
is located south of AI-Haram on Ibrahim AI-Khalil street. The 
distance between this car park and AI-Haram is about 1.Bkm. 
Although its capacity is 400 vehicles, it is not in use at 
present. It is located loo far from the centre to attract 
rig . . 4 
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motorists and there is no connecting bus service. This car park 
is only used for a few days during Hajj by residents of Al-
Missfalah, since kerb-side parking is forbidden on Ibrahim Al-
Khalil street. The city Municipality plans to build a multi-
storey car park in Jiyad district with a capacity of 2,000 
vehicles (9). A multi-storey car park is also planned for Jabal 
Hindi in Al-Shamiah district (10). 
6.3 Evaluation of Multi-Storey Car Parks 
It is essential to evaluate this type of car park since they 
are an innovation among people are familiar with kerb-side 
parking. The purpose of this evaluation is to measure the 
current parking habits and demand of people using this new type 
of car park. This section takes into consideration an assessment 
of access to the location as well as access by people using them. 
Also, trips to these car parks are taken into consideration as 
well as their origins. The reasons for which motorisls use the 
car parks are also studied, to ascertain the dominant purpose. 
Duration of parking is also evaluated. Problems facing users 
must be analysed in order to establish general requirements. No 
data has been published to assist this evaluation and therefore a 
survey was designed in order to obtain the necessary informalion. 
No recommendation can be made without relevant data. 
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6.3.1 Field Survey Method 
The purposes 0 f this survey were to discover whether the 
multi-storey car parks which already exist meet demand in the Al-
Haram area, and to identify the peak times throughout the day and 
the week, as well as normal demand. The survey wi 11 also 
endeavour to discover the effect of on-street parking round the 
Al~Haram area when the car parks are full. 
First of all, there was a meeting with the director of the 
car parks, in order to give him a brief explanation about lhe 
purpose of the survey. The intention was also to obtain his 
personal point of view, gained from,direct experience while 
managing these car parks. It was necessa~y to arrange 
distribution of survey samples an~ to seek the director's advice 
and assistance in dealing with any problems. 
Through observation, it was possible to note problems of 
access to car parks or exit and absorption into traffic flow. 
Through driving our own car into the car parks from various 
directions, we could experience any problems associated with 
location first hand. 
The time of each interview was estimated to be 5-10 minutes 
and every third driver was questioned on approaching the exit. 
Drivers were interviewed before paying the cashier. Notice of 
the survey was given in order to gain the co-operation of the car 
park users. Interviews were carried out on the ground floor. 
The time selected for distributing the survey samples wae 
between 06.30 and 20.00 hours. By conducting the survey over 
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this lime span, variation in demand could be noted; also the 
opinion of di fferent car park users, throughout the day. The 
survey was conducted over 12 days in June 1985 and problems 
encountered are discussed below. 
Details requested were car capacity, origin and distsnce of 
journey, duration of parking and purpose of using the car park. 
Reasons for using the car park were grouped into shopping, work 
and others (to be speci fied by the interviewee). Drivers were 
asked about any problems encountered when using the car park. 
They were also questioned about destination and reason for going 
there. This was asked to ascertain whether motorists came only 
from inside the city or from both outside and inside. 
1,200 sam~les of the survey were distributed to drivers and 
. 
these were divided equally between the two operational car parks 
(Al-Missfalah was not in use). 800 samples were returned, of 
which 584 were valid and complete and upon which the analysis was 
based. The invalid results were excluded because they were 
incomplete and had not been answered seriously. 
The survey encountered several problems. The small team size 
precluded a simultaneous count of cars entering (inbound) and 
leaving (outbound). Families are not allowed in the car parks, 
for security reasons. Some mot,orists were unwilling to co-operale 
as they were short of time for collecting their family outside 
the car park. As the survey only lasted 12 days, it was not 
possible to analyse weekly variation·of demand. 
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The discussion of the field survey results will follow the 
disussion on access to the existing car parks. 
6.).2 Vehicular Access to Car Parks and Pedestrian Exits 
A site between the cenlral business district and expressway 
approach facilities is highly desirable, since it makes 
access to the car park easy and also helps keep traffic off 
congested streets (11). 
From the foregoing it will be realised that the location of 
the car parks in relation to source of traffic is significant in 
contributing to easy access. The discussion concerning access of 
vehicles to the multi-storey car parks in the city will be on the 
two car parks in use at present. It will be based on direct 
field observation, made in 1'985. The field work was carried out 
during and outside the month of Ramadan in order to identify the 
variation of access to these car parks at different times of the 
year. In addition, the access to each car park will be discussed 
separately. 
AI-Qushashiah car park is located to the east of AI-Haram 
and exactly at the gathering points of streets carrying traffic 
leaving outside the Haram area. This makes car park access 
difficult, since any driver using that car park must travel on 
busy streets, thereby lengthening journey time. There is some 
difficulty over access to the entrance of this car park because 
it is located at a junction (see Fig. 6.4). This siting creates 
conflict between vehicles turning into the car park and those 
turning into the adjacent street (see Plate 6.4). Additionally, 
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leaving this car park and joining the traffic flow is not easy, 
since the exit is in a very busy and 'congested street (see Plate 
- 6.5), where the driver must pay great- attention to traffic 
'''- , 
:, passi~g in both directions. Also, 'the, motoriat 'leaving the car 
:, pa~k has to manoeuvre to join two traffic flows,. which :may lead 
h to accidents. It can therefore be-concluded that the'location of 
, -, 
, thi"s car park is unsatisfactory. This c~r park should have been 
- built where roads converge leading to AI-Haram, which would 
reduce traffic in this area. We consider that difficulties over 
access will limit patronage and encourage street parking. 
The Amir Path car park is also surrounded with difficulties 
concerning access, since only one street leads to its location. 
Another problem arises over the confusion which occurs in 
connection with reaching the entrance. Th~re are no signs to 
~indicale its location on a secondary street off AI-Harem street. 
- On leaving the car park, lhe drivei must pay atlention to joining 
the traffic flow from the left hand side and to vehicles coming 
to the car park from the adjacent street (see Plate 6.6 and 6.7). 
, Another hazard is pedestrians who walk out of both car parks to 
go where they wish. The car parks should be located close to 
major centres so that people do not have to pass through areas 
they do not wish to visit (12). 
When evaluating the sites of lhe car parks in the ci ly, it 
can be said that the location of AI-Qushashiah car park is close 
to AI-Haram and the commercial area. Distance between this car 
park and AI-Haram and the commercial area varies from 200-300 
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Plate 6.4 Hazardous approach to Al Qushahia car park in 
cent r al Makkah; the main road (l ef t) cuts across 
the approach road . (Photo: Z.A. Mekki, 1986.) 
Plate 6.5 Exit f'-orn Al Qushahia car park wh e re roads merge 
dangerously . (Photo: Z. A. Mekki, 1986.) 
pla t es 6.6 and 6. 7 
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Hazardous entrance and exit at Al H goon 
car park. (Photos: Z.A. Mekki , 1986. ) 
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metres. This is considered a short walking distance. In 
contrast, the distance between Amir Path car park and Al-Haram 
and the commercial area is about 950 metres, which is a 
substantial distance. Motorists have to be prepared to walk' this 
distance when they cannot park in AI-Qushashiah car park. 
Pedestrians also have difficulty crossing the road to reach Al-
Haram or the commercial area. 
It can be concluded that the present car parks require 
revision from the city engineer to correct defecta and to avoid 
further mistakes when building new car parks, in order that all 
drivers' demands may. be met. 
6.J.J-Hour!y Demand Variation 
One way of analysing the demand throughout the day is to 
measure patronage by showing arrival times (13) in order to learn 
the percentage for each change of hour. The analysis of the 
hourly variation will be based on the two car parks together. 
fig. 6.5 illustrates the demand variation during the day, showing 
two peaks. The first peak slarts at about 06.00 gradually rising 
to a zenith at between 10.00 and 11.00. After this, demand falls, 
reaching a nadir between 13.00 and 15.00. During the morning 
peak, 12.H~ of the day's motorists arrived between 06.00 and 
09.00, a proportion of this group being city centre workers. 
:m.9~~ of drivers arrived between 09.00 and· 12.00, which is quite 
a high proportion, reflecting the high demand for parking in 
90 
80 
70 700 Al- Gurhashia 
~ ~ car park capac i ty 
~ 60 600 ·w 
~ ~ 
g- 50 500 8" Al-Hajaan car 
..t 40 400 ~ park capacity 
~ 
c. 
30 ~ pt, I I I I I I \ I I I I I I I I I ~ 300 c.. 
~ 
20 ..J J' I I I I I I I I I I 't I I I I I I I I I I- 200 u 
10 100 
o I I I ~ I I I 0 
~ N m ...:t 1Il '-0 r-
t- eo ~ 0 '"'"" '"'"" '"'"" ~ 
~ 
'"'"" 
~ ~ ~ 
'"'"" 
I • I • • • • • • • • • • • 0 ~ N rn -..T Ul '-0 r- eo C7' 
'-0 t- eo ~ 
'"'"" '"'"" 
~ ~ ~ 
'"'"" 
..--
..-- ..-- ..--
Fig.6.5 Hourly demand varia tion 
SOURCE FIELD WORK 1985 
I 
w 
'" ...... 
I 
- 392 - Chapter 6 
order to accomplish errands in the city centre. Included in this 
are merchants, businessmen, shoppers and those who come for 
Dzuhar prayer. The demand between 13.00 and 16.00 is very low, 
with about 2~~ of drivers using the car parks. The reason for 
this is that most people are at home, but perhap~ visitors use 
the car parks, since visits to AI-Haram are made at any time. 
The other peak starts between 16.00 and 20.00 and is 
slightly higher than that of lhe morning, reflecting the high 
demand for parking facililies in the AI-Haram area (the city 
centre). This peak also includes city inhabitants who wish to go 
out during the evening when it is cooler~ . 5o.me of those who use 
the car park at this time also come to the area in the morning 
peak. The reason for this is that people coming to Al-Haram to 
pray usually come five times s day for the five daily prayer 
sessions (in the morning, noon, afternoon, sunset and after 
sunset). In addition to this, workers in the city centre who run 
their own businesses usually work two shifts during the day. One 
shi ft is from 07.00 to 13.00, the second from 16.00 to closing 
time. Between the two shi fls, the day isat its hottest, when 
people go home for a meal and a rest and to attend the Asar 
prayer time. At these hours, there is much traffic movement 
around AI-Haram and the commercial area. 
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6.3.4 Daily Demand Variation 
The purpose of this section is to ascertain the demand 
variation between weekdays. The analysis of the demand will be 
based on the data obtained from the manager of the car parks. 
The discussion of the daily variation will be based on Al-
Q~shashia car park as there is no data available for Amir Path 
car park. The data obtained represents ,the daily accumulation of 
cars for the second week in the month of Shawal 1984. fig. 6.6 
shows the variation in daily demand. from this it can be seen 
that the daily demand from Saturday to Wednesday ia virtually 
identical, and that Thursday and friday form a peak. This is 
because they are ,the days of the weekend holiday, which is 
different from the weekend in Britain. The demand for parking 
during these two days is very high, because visitors from outside 
the city usually visit AI-Haram to perform Ummra (little Hajj). 
Also, more city inhabitants come to pray in Al-Haram, 
particularly at the time of friday prayer when large, influxes of 
people come from within the city and from surrounding cities. On 
fridays, the car park is kept full from about 09.00 until 14.00. 
Also, there is intensive use of the car park on Thursdays, after 
the Asar prayer until midnight (14). from fig. 6.6 it can be 
seen that about 1,944 vehicles on average parked here every day. 
This does not take into account the differences between weekday 
and weekend demand. This number, divided by the hours of a 12 
hour day averages 162 vehicles per hour. This number seems 
fairly small if length of parking time is nol considered. 
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Anoth~r reason for the low number'of, parked vehicles is that both 
,this car park and Amir Path car park' compete with free on-street 
parking around AI-Haram (see Plate 6.7), therefore limiting the 
use of the lwo car parks.' In addition, the permit issued to 
:;' "' 
. drivers by the Traffic Control Board, allowing them to park for a 
" ~hort while around AI-Haram at,prayer time, also encourages 
" ' 
, motorists away from the car parks (see Plates 6.8 and 6.9). 
6.3.5 Monthly Demand Variation 
" The first aspect of the parking demand to consider 1s the 
variation throughout the year. -:In s given location, lhe 
, same pattern will· probably repeat i tsel f year a fter year, 
, except as it reflects major'social and economic changes: 
.. gasoline rationing in wart~me,' > for insla,nce (15). 
During the year, the seasonal pattern shows several peaks in 
the use of the two car parks. The se~sonal demand for parki,ng 
usually occurs during the holiday which 'falls between lhe two 
national school terms, when mo'st of the people in the city of 
Makkah and cities of the Kingdom usually visil AI-Haram to 
perform Ummra. This keeps AI-Haram very busy with visitors' 
vehicles and creates pressure on car park usage and on street 
parking spaces. The other peak usually comes in the second half 
of the month of Shaaban, because most of the city inhabitants 
come to the commercial, area then to buy things for the month of 
Ramadan. tor example, they purchase certain kinds of food and 
spices which they cannot buy elsewhere. A significant peak is 
also reached during Ramadan when both traffic flow and demand for 
plate 6.8 
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On-street car parking around Al-Ilalam. (Photo 
Z. A. ~1 e k k i, 1 986. ) 
plate 6.9 Short-term rark;Ilg around Al - liaram allowed by the 
traffic police at prayer times, causing severe 
c ongestion. (Photos: I.A. Mekki, 1986.) 
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parking spaces reach critical levels. There is a huge influx of 
visitors at this time, coming to Al-Haram to perform Ummra. The 
reason why people visit the city in such vast numbers in order to 
carry out Ummra is due to the Muslim's belief in what the Prophet 
Mohammed said: 
Ummra in Ramadan is equal to Hajj (in reward) (16)' 
Thus, it is not surprising that many visitors come to AI-Haram at 
this time. 
The number of parked cars in Al-Qushashia car park during 
this month was 92,919 (17), making a daily average of 3,098 
vehicles. Unfortunately, this is the only figure we have since 
no more data were provided by the manager of the car parks, The 
car park entrance usually closes when it is gelting full and 
drivers leave their cars for long periods of time, which prevents 
others from using the facilities (18). This ~esults in the 
widespread use of streets around Al-Haram and streets near to it 
(see Plate 7). In addition to peaks in demand mentioned above, 
there is a great demand for parking during Hajj. 
6.4 Journeys to Car Parks 
The purpose of this section is to ascertain whether journeys 
to the car parks are made from parts of the city or from separate 
cities. The intention is also to discover the relative number of 
these journeys in relation to those made from outside the city. 
Distance between origin and the car parks has been taken into 
consideration, in order to discern whether it affects car park 
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use (ie. the greater the distance, the less the car park is 
used). These last two points will be discussed in the following 
sections. The reason for using lhe car parks will be ascerlained 
and also the destinalion'to which drivers travel on leaving. 
6.4.1 Origin of Car Park Users and Destination After Driving Away 
The study revealed that the origins of some drivers were 
districts in the city and others were from outside. Table 6.1 
shows the origin of motorists coming to the two car parks. It. 
can be seen t.hat there is a marked difference between lhe 
proportion of trips produced by di fferent districts, due 
psrtially to the residential population, but also to the small 
number of valid samples received from the field survey. Of trips 
originating outside Makkah, the purpose of which is lo visit AI-
Haram, Jeddah and Taif produce the most. The percentage of people 
coming from Jeddah and Taif seems very high, but this is because 
the distance between them and Makkah is short, the journey taking 
about an hour on average. Some cities form a smaller proportion 
because of the great distance between these cities and Makksh. 
Table 6.2 shows that, after leaving the car parks, a 
majority of drivers (about 79%) go home; 5~7% go to continue 
shopping elsewhere; others visit a friend (4.4%) or reI alive 
(5.5%); 2.6~~ travel elsewhere for pleasure; (l.5~~) have a 
religiOUS purpose in travelling to AI-Madina, where there is the 
Mosque and tomb of the Prophet Mohammed. 
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U,adh 8 1.14 Riyadh 4 0.8 
'.tuh Valley 1 0.2 Fotmah Valley 1 0.2 
Alleth 2 0.4 ·Alleth 2 0.4 
(uwalt 4 0.7 Kuwait 1 0.2 .... co 
AI-Bahaa 8 1.S AI-Bahaa 
0\ 
4 0.7 ... 
Baljourllhi 3 0.5 BalJourlh1 1 0.2 .c .. 
""'" Dahun 1 0.2 ""'" ..
x 
Uh. I 0.2 . 
oM 
I-
0 ) 
Total ')48 100% 'Q 548 100% ... 
" .. 
". 
--
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Table 6.2 Purpose of Final Destination 
Purpose Frequency 
Home 429 
Private I 
Work 9 
Shopping :n 
Religious 8 
Studying 2 
For pleasure 14 
To visit a friend 24 
To visit a relative 30 
Total 548 
Source: Fieldwork, Makkah 1985 
01 
10 
78.3 
0.2 
1.6 
5.7 
1.5 
0.4 
2.6 
4.4 
5.5 
100.0 
6.4.2 Journey by Distance to Car Parks 
Chapter 6 
The purpose of this section is to ascertain whether or not 
the demand and trips are affected as the distance increases. 
Table 6.3 shows the distance between the car parks and origin of 
drivers and their frequency~ It is noticed from the Table that 
the number of visitors coming from lkm to 3km is very low, 
because they are sble to walk or use public transport in this 
instance. The largest proportion (95.5%) is formed by drivers 
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travelling from 3-10km. This gives a good indication when taking 
into account the demand in ,relation to future planning. Those 
from distances greater than 10km are travelling from out aide 
Makkah, while those travelling less than 10km generally come from 
locations within the city. 
Table 6.3 Distance Between Car Parks and Origin 
Distance Frequency 
Less than lkm 7 
From 1 to 2km 8' 
From 2 to 3km 10 
From 3 to 4km 54 
From 4 to 5km 72 
From 5 to 6km 91 
From 6 to 7km 48 
From 7 to 8km 14 
From 8 to 9km 17 
From 9 to 10km 24 
More than 10km 203 
Total 548 
Source: Fieldwork, Makkah 1985 
0' 
,0 
1.3 
1.5 
1.8 
9.9 
13.1 
16.6 
8.8 
2.6 
3.1 
4.4 
37.0 
100.0 
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6.4.3 Purposes of Using the Car Park 
The study reveals that the most significant purpose of using 
the car parks is religious (59.3~~) (Table 6.4). The religious 
purpose includes those who come for daily prayer and those who 
perform Ummra, reflecting the imparlance of AI-Haram as mentioned 
above. It is not surprising to find visitors' vehicles parked in 
large numbers around Al-Haram once the car parks are full. Since 
the proportion of those using the car parks for religious reasons 
is very high, this must be taken into consideration by the city 
planner. Shopping is the second most important reason for using 
car parks (24.1%). This proportion seems quite high, which 
demonstrates the importance of the commercial area (Suk) next to 
AI-Haram. This suk has importance because of the Gold Market 
which is unique to the city. Al~o, some shops sell very high 
quality and fine Indian spices and foods, coming from some Asian 
countries such as Malaysia and Indonesia. Moreover, it has some 
shops which sell traditional perfume and clothes which cannot be 
obtained elsewhere. 
The reason third in order of importance for car park use is 
that of work (l6.2~~) when they are used twice daily. Thus, it 
has been established that the three most important reasons for 
use of the car parks are: religious, shopping and work. Other 
reasons are less significant. 
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Table 6.4 Purpose of Using the Car Park 
Purpose 
Private 
Work 
Shopping 
Religious 
For Ummrah 
Total 
Frequency 
2 
89 
132 
188 
137. 
548 
Source: Fieldwork, Makkah 1985 
01 
10 
0.4 
16.2 
24.1 
34.3 
25.0 
100.0 
6.5 Habits of Motorists Using Multi-Storey Car' Parks 
Chapter 6 
The purpose of this section is to discover how frequE!nt1y 
drivers use the car parks, thereby establishing the concept of 
demand daily, weekly and monthly. The duration of parking time 
will be discussed, in order to establish the car parks required 
in the future, both short-term and long-term. Points mentioned 
above will be discussed in the following sections. 
6.5.1 The frequent Use of Car Parks and Multiple Visits 
The definition of the frequency of use is how often drivers 
use car parks, whether it is every day, every week or every 
month. In addition, an enquiry was made in the survey about the 
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,- number of times motorists use car parks during the day, week or 
month, in order to discover whether or not multiple visits were 
made. 
Table 6.5 shows the frequent use of car parks in the city, 
. which 26.Ho of drivers use every day. From the proportions, it 
can be seen that those who use the car parks every day are mainly 
workers in the city centre, those coming to finish jobs and those 
who usually attend AI-Haram to pray every day. 41.2~o o,f 
motorists use car parks on some of the weekdays, which may be 
when they have the opportunity to travel to AI-Haram, from within 
or outside the city. Equally, some of this proportion may 
constitute shoppers visiting the city centre. :52.7% of drivers 
use car park facilities every month, which may be due to living 
at a great distance. 
Table 6.6 illustrates the frequent use of car parks 
throughout the day •. It refers to the need of workers in the city 
centre to travel backwards and forwards twice a day to run their 
businesses. There are also those who come for the five daily 
prayers. Additionally, there is great demand for the repeated 
use of car parks weekly and monthly. Thus, it can be concluded 
that there is great demand on the facilities provided by the 
multi-storey car parks for frequent visits, daily, weekly and 
monthly. This must be taken into consideration in future 
planning. 
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Table6.5 Frequent Use of Car Parks 
Frequent use Frequency % 
Daily 143 26.1 
Weekly 226 41.2 
Monthly 179 32.7 
. 
Total 548 100.0 
Source: Fieldwork, Makkah 1985 
Table6.6 Multiple Visits 
Frequent use Multiple use Raw 
One Two Three Four Five Total % 
" 
Daily 73 54 7 8 1 143 26.1 
Weekly 87 90 38 ,9 2 226 41.2 
Monthly 127 43 7 2 
-
179 32.7 
, 
Total 287 187 52 19 3 548 100.0 
Source: Fieldwork, Makkah 1985 
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6.5.2 Duration of Parking Time 
The discussion of this section will be based on the duration 
of parking times in the car parks, according to purpose of use. 
Table 6.7 shows that 53.8~~ a f drivers use car parka for a period 
of one or two hours, while 28.3~~ park for three hours. Only 5.3% 
. 
park for a length of time ranging from 6-12 hours. It is noticed 
frC!m the Table that some motorists (3.H~) use car parks for 12 
hours and up to more than two days. Based on the result obtained 
from the survey, parking demand can be classified into three 
categories, according to duration of parking purpose. Short-term 
parking (1 - :3 hours), which is mainly required by shoppers and 
businessmen. Long-term parking (4 - 12 hours), for workers and 
employees in the city centre. This latter group keeps many 
spaces occupied for a long period of time, depriving others of 
the use of the car park facilities, effectively leading to 
parking in the streets around Al-Haram. 
The third category is di fficult to define due to length of 
parking, i.e. from one day to more than two. Usually, those who 
do this are visitors from oulside Makkah who come to AI-Haram. 
This causes more problems for other drivers who normally use the 
car parks. It can therefore be concluded that the available 
multi-storey car parks will fail to meet all categories of 
demand, because of the length of stay involved. Unless more 
parking facilities can be provided to alleviate di fficulties, 
problems will continue to arise. 
Table6.7 Duration of Parking 
~g Private Work Shopping Religious 
Time of parking 
From 1 hour to 2 1 33 100 149 
From 2 hours to 3 1 30 28 - 33 
From 4 hours to 6 2 3 4 
From 6 hours to 12 24 3 
From 12 hours to a ~ay 
From 1 day to 2 
Hore than 2 days 
Total 2 89 131 189 
Source: Fieldwork. Hakkah 1985 
-Ummrah Raw total 
12 295 
63 155 
42 51 
3 30 
14 14 
1 1 
2 2 
137 548 
C"'<, 
% 
53.8 
28.3 
9.3 
> 
5.5 
2.5 
.2 
.4 
100.0 
I 
~ 
o 
" I 
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~6 Problems Encountered by Motorists Using Multi-Storey 
Car Parks 
Chapter 6 
The purpose of this section is to sscertain what problems 
face motorists using the car parks. The reason for this is that 
the convenience, safety and speed with which cars may be moved 
into and out of storage determine the economic and functional 
success of the parking operation (19). Availablity of spaces in 
the car parks, the ticket system and gen~ral requirements are 
also considered important factors in determining whether or not 
the car parks are satisfactory. They affect the functional. and 
economic use of the car parks. Unless requirements are met, 
drivers will add to the widespread use of street parking around 
Al-Haram. 
In the survey conducted in 1985, we included five problems 
to be selected by molorists while answering the questionnaire, as 
well as three essential requirements to be provided by t he car 
parks. In addition, motorists had the oppo~tunity to specify any 
problems not included in order that they should nat be restricted 
by the form of the survey. The problem faced in the analysis is 
one of "multiple response" which encourages us to analyse each 
problem separately according to percentage obtained from all 
drivers. 
Table 6.8 shows the percentage of those who responded to 
each problem singly, as it affected them inside the car parks. 
25.4% of drivers found places unavailable in the car parks. This 
usyally occurs when the car park is getting full which encourages 
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drivers to park along one side of the loop road giving access to 
\ 
the upper floor of the building (fig. 6.7), as an alternative. 
Many drivers had to wait a long tlme before finding an available 
space. Those unwilling to do so parked on the streets around Al-
Haram, doubling the parking problem in the city centre. 70.4% of 
motorists complained about the slow speed of movement, due to 
visitors unaccustomed to the car' parks. These latter tend to 
travel far away from the car in front and to look on every floor 
for spaces. 65.3% of drivers comp}ainedabout the ticket aystem, 
since they were charged for time taken to find a space be fore, 
" 
actually parking. The charge is made from the moment of entry up 
until exit. Motorists were annoyed that, due to the time' taken 
in finding s space, they had to pay for a two hour, stay when 
their intention was only to slay for one hour. This factor was 
considered a reason for parking around AI-Haram in large numbers, 
since there is neither time limit nor charge there. Thus, car 
park revenues are affected. 50.5% of drivers found access to 
parking spaces difficult. This usually occurs when cars are 
parked at random, occupying the space of two cars. Cars parked 
on the loop road also makes access difficult. The car park 
managers need to ofganise parking in order that the economics of 
the car park should not be ,affected. 38.5~Q of motorists were 
unhappy about the level of security in relation to the 
unrestricted movement of pedestrians within the car parks. 
Notices are displayed, warning drivers not to leave anything in 
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Fig.6.7 Vehicles Parked 
Illegaly on Side of the Loop 
road inside Multi-storey Car 
Pnrks(1985). 
." 
~ ~ 
o 
c 
Sourcc:Field 
, -:i 
Work,Mnkkah~(1985). 
''It 
.~~ 8O=t1J 
[o:rrJ 
• I [D::ro 
co:rtJ 
1::o:IIJ 
I c:r:oo 
I r:u:rn 
I c:o:rtJ 
co::rc 
r::tCIJ 
WAY UP 
I 
- 411 - Chapter 6 
their cars, but if they do so, it is at their own risk. No 
report concerning burglaries from car parks has been obtained 
(20) 
Table 6.8 Problems Which face Drivers While Using Csr Parks 
Type of problem Number of responses 
Number of places'available 139 25.4 
Speed of movement too slow 386 70.4 
Unsuitable ticket system 358 65.3 
Access to park~ng space 277 50.5 
Security in the car park 211 38.5 
Insufficient eievators 240 43.8 
Absence of cafeteria 459 83.8 
Absence of toilets 69 12.6 
Source: Fieldwork, Makkah 1985 
Drivers must pay attention to the flow of cars when walking 
to or from the elevator. 43.8% of motorists complained about the 
insufficient number of elevators. In 1986, we made a visit to 
these car parks and found the elevators inoperational, awailing 
repairs. This created another hindrance for drivers who were in 
a hurry to attend prayer on time or to catch the shops before 
they closed. Disabled people encountered considerable difficulty 
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when using the stairs. In any case, there is great pressure on 
elevators because there are not enough of them. 
About 84% of drivers complained that there was no cafeteria, 
selling sandwiches and fresh juice. We believe that establishing 
a cafeteria inside car parks would not be economically viable, 
since it would only be serving motorists and they could equally 
well go to reslaurants round AI-Haram if they so wished. 
Approximately 12.6% of drivers complained that there were too few 
toilets. We think that there is no solution lo this problem 
within existing car parks. Also, motorists can use public 
toilets which are close to the car parks, since toilets are 
needed when drivers have to make ritual ablution before prayer. 
Drivers were asked if they would be prepared to pay more for 
parking if there were better services and of the type they 
required in existence. (The extra revenue would be used to 
alleviate problems and improve car parks in order to meet 
motorists' requirements.) The study revealed that 74.8~~ of 
motorists would not pay more for better services, while 25.2% 
agreed to pay more for improving car park facilities. This 
latter proportion appears somewhat low. If the cost of tickets 
were increased, it might discourage motorists from using the car 
parks. In spite of the marked difference between those who would 
pay more and those who would not, we encouraged both to make 
suggestions towards the improvement of the car parks. The aim of 
this was to make the requirements of all drivers clear to the 
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city planners in order that they may be taken into consideration 
for future car parks. 
Table 6.9 i llust rales lhe general requirements of drivers. 
The most significant need is to increase the number of elevators. 
We consider this to be essential because disabled people who use 
the car parks cannot climb up and down stairs. The Table also 
shows ather needs which will be discussed when considering 
improvements. Aboul 3~~ of drivers would like ai r conditioning 
installed in the car parks. This would reduce the temperature 
resulting from the hat weather and the heat of the car engines. 
We consider this impractical because it is. too expensive and 
would necessitate enclosing the car parks, thus creating problems 
relating to exhaust fumes. Approximately 9% of motorists would 
like water cooling facilities to exist. After walking to the car 
parks in hot weather, motorists need to drink cold water. Such 
facilities are necessary and inexpensive to provide. 8.2~~ of 
drivers would like car parks to be enlarged, since those already 
in existence have a very small capacity which cannot meet demand. 
While these car parks, which were designed six years ago, cannot 
be enlarged, new ones should be bui It in order to relieve 
congestion in streets around Al-Haram. About 3% of drivers wish 
the administrators of these car parks to organise the movement of 
vehicles inside them, in order that its speed may be increased. 
6.6% of motorists would like more than one entrance to car parks 
because long queues form and cause delay at busy times. This 
point must be taken into consideration when planning new car 
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parks. The reduclion of ticket cost was requested by 2.2%. This 
proportion is very small and the ticket cost would appear 
reasonable. 
Table 6.9 General Services Required 
Type of service required frequency 
Elevator 237 43.2 
Cafeteria 75 13.7 
• 
W.C. 16 2.9 
Air conditioning 7 1.3 
Drinking water 49 8.9 
Car park enlargement 45 8.2 
Traffic movement organisalion 16 2.9 
Allow families to enter car parks 2 0.4 
More entrances 36 6.6 
Reduction of ticket cost 12 2.2 
Organisation of parking method 38 6.9 
Cleaning of car parks 9 1.6 
Better lighting 6 1.1 
Total 548 100.0 
Source: fieldwork, Makkah 1985 
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No one mentioned the lack of fire extinguishers. These 
'"U, important safety factors in case of fire, were not in existence 
in 1986. 
from the foregoing, it can be seen that these car parks 
require many improvements and much consideration must be given to 
the planning of future car parks. 
6.7 Car Parking Demand at Government Offices 
The activities carried on by people in the city are markedly 
intermingled, especially after the rapid growth of the city. 
This rapid growth led to the building of new centres in different 
par~s of the city. These are "situated at some distance from one 
another, necessitating fast travel by car between them. 
Employe~s in government offices travel to and from cenlres in the 
city, as do members of the general public who have work to be 
dealt with in them. 
Most of the government offices are scattered in various 
parts of the city. They are not distributed scientifically 
(fig. 6~8) because in most instances, they occupy renled 
buildings in residential areas. They were originally designed to 
accommodate families and not offices. Rented buildings have no 
car parking facilities which employees can use. Some of the 
properties are easily accessible, being on main streels, but. 
others have to be reached by driving along secondary roads and 
alleys. 
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According to their distribution and function, some' offices 
have few visitors, but require all day parking for some of the 
staff; while others have more visitors, needing short-term 
parking. In general, all government offices should have two 
types of car parks: 
a) long-term for staff members using their cars; 
b) short-term for visitors who usually spend about two hours at 
these offices to accomplish what they need. 
The demand for parking at government offices usually occurs 
during the five weekdays (Saturday to Wednesday), between the 
hours 0 f OB.OO and 14.00. During these hours workers and 
visitors compete for parking spaces. Insufficient parking spaces 
are available, and therefore on-street parking is widespread. 
Employees who reach the offices first usually occupy most of the 
kerbs ide parking, which leaves visitors no alternative but. to 
double park or block park, thereby causing congestion. 
Table 6.10 illustrates the number of vehicles parked on 
streets within 50 metres of some selected government offices, 
which are important because of the number of people who usually 
go to them. These offices were organised into groups and one day 
was devoted to each group, for the purpose of counting vehicles 
parked on the streets near the office locations. Due to lack of 
time and manpower, no longer could be spent 'on this aspect of the 
survey. It is noticed from the Table that about one third of the 
government offices has the largest proportion of visitors. 
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Table 6.10 The Number of Vehicles Parking on Main Streets at 
Government Offices in Makkah, 10 - 12 June 1986, 
Between 08.00 and 13.00 Hours. 
Csr psrking zone by office name 
The First Justice Office 
The Second Justice Office 
Main Municipality 
Third Sub-municipality 
Sixth Sub-municipality 
Al-Haram Sub-municipality 
Main Educatio~ Office 
Canonical Court 
Makkah Province 
Nationalities Affairs 
Ministry of Pilgrims 
Traffic Police Office 
Authority of Water and Sewage 
Source: Fieldwork, Makkah 1986 
Location district Number of 
Vehicles 
Jarwal 100 
Jarwal 70 
AI-Jamiza 450 
AI-Missfalah 56 
Al-Mansoor 95 
AI-Haram Area 50 
Al-Aziziah 50 
Al-Rudah 70 
Al-Shisha 50 
AI-Zahir 590 
AI-Taniim 470 
Al-Nuzha 500 
AI-Rassifah 120 
The National Affairs Office attracts the highest number of 
visitors. Every day many people are expected to visit this 
office to acquire an identity document or to have a wife or 
child's nsme added to this latter. As this is the only office in 
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the city dealing with this kind of documentation, transport is 
needed to travel to it, since it is located in the north-west 
part of the city and is not readily accessible on foot. There is 
therefore great pressure on parking spaces in the streets near 
this office. The Traffic Police Office at Al-Nuzha, in the west 
of the city, has s similar number of parked cars on the streets. 
Many people are expected to visit this office in order to obtain 
driving licences or to renew them. Many also come to this office 
to pay road tax or a fine for permission to repair a car after an 
accident. This office has surface car parking for 50 cars. 
However, this car park is largely given over to vehicles waiting 
to be checked by the police engineer in order that road licences 
may be renewed, which therefore prevents visitors from using it, 
forcing them to park by the kerb. This serves to redu~e tne 
capacity of the main road leading to Jeddah. Parked cars or 
drivers in the process of parking can cause a serious accident, 
since vehicles trQvel very fast on the 'Jeddah-Makkah old road. 
This problem requires a great deal of attention from the city 
authority and the Traffic Department in order to correct it and 
prevent kerbside parking on the expressway. The Ministry of 
Pilgrims in Al-Taniim district also faces a similar problem to 
the offices already discuss,ed. This office is located on the 
expressway leading to AI-Madina and it can only be reached by 
car, which results in great demand for parking spaces. Some 
vehicles are parked by the expressway which can result in ~erious 
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accidents. The main Municipality Office at Al-Jumizah district 
does not experience such acute parking problems as it might, 
since there are now 12 sub-offices, located in the districts, 
which alleviate the pressure on the main office, providing the 
same service locally (21). This system spreads parking demand. 
The remainder of the offices studied sppeared to have lees 
parking demand, but this might not have been representative since 
the study was limited to only one day. 
It is obvious that there is a demand for parking spaces at 
government offices, since the streets sround them are heavily 
used by employees and visi tors. This leads to obstruction of 
traffic flow. Unless this problem is solved, it will become acute 
in the future, due to increase in population and vehicle numbers. 
&8 Car Parking Demand in Residential Areas 
Car parking facilities in residential areas are the most 
essential requirement for people who live there and have 
cars. This is because a car spends a high proportion of its 
life in storage. It has been calculated (doubtless on 
insufficient evidence) that the average car is in motion 
only 500 hours per year. The remaining 8260 hours it is left 
parked on a paved surface (22)' 
Vehicle parking in residential areas is becoming an ever-
increasing problem. It is most acute in older areas where houses 
abut. These houses were built before and during the advent of 
motor vehicles in the City. Since the number of vehicles has 
increased in the city, so has the demand for parking spaces. 
Naturally, with no facilities for parking, other than on the 
street, the problem in the ci ty has become pronounced and 
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complicated. The heavy use of on-street parking has been 
influenced by various factors. One of these is the complex 
relief, where mountains reduce the flat land available for 
parking. This can be recognised particularly where the MakkBh 
Valley becomes very narrow, such as in areas around AI-Haram. 
Houses built on the mountains have no car access. There is 
competition for parking spaces between those living on the hills 
and those at the bottom. Everyone wishes to park in a convenient 
place, as close to his home as possible. Numerous houses have 
been built without garages and many of them accommodate five 
families, each owning one car or more. This obviously causes 
acute parking problems. Hypothetically, if one building consists 
of five floors, with a family on each floor and each family 
owning one car, the area of the building being 225m 2, then the 
street area required for parking is 70m 2, which involves taking 
up space in front of the next building. Thus, anyone moving his 
car from a space is likely to experience di fficulty in finding 
another upon his return, especially if it is late in the evening. 
This may result in driving round in search of a space and 
eventually parking several hundred metres from home. The problem 
of parking places is similar in all densely populated residential 
areas which lack car parks, This is because of the original 
planning and the complex geographical features of the city. The 
problem of on-street parking involves not only main atreets, but 
also secondary streets and alleys. Excessive parking in alleys, 
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which are mostly cul-de-sacs, causes tremendous difficulties for 
drivers who need to turn round because they cannot find a parking 
p~ace. furthermore, the obstruction caused by on-street parking 
along narrow roads hinders access for emergency vehicles 
(ambulance, police car, fire engine)~ 
Car parking problems in residential areas are aggravated 
when there are government offices, schools, shopping centres etc. 
located nearby, attracting more cars to the area. Visitors also 
increase the parking problem in residential areas and this is 
particularly noticeable near Al-Haram. 
Generally, the high levels of demand for parking occur in 
high density residential neighbourhoods such as AI-Qushashia, Al-
Missfalah, Al-Shubikah, Ajiad, Amir Path, AI-Tundbawi, Al-Utibah, 
Al-Maabdah, Al-faisaliah, Al-Hindawiah and Al-Zahir, which all 
experience parking problems. It is usually observed in these 
neighbourhoods that residents block the roadway with their cars, 
which require much negotiating, creating congestion for traffic 
flow. This occurs where insufficient parking facilities are 
available to meet the demand of all residents. Unfortunately, 
the Traffic Police Office has no data available concerning number 
of vehicles in each district, which would give an indication of 
area occupied by on-street parking in various parts of the city. 
However, a crude estimation may be made, based upon two elements: 
a) the population of each district in 1983; 
b) the car ownership per 1,000 capita for the entire city 
population in the same year. 
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rrom these data we can calculate the approximate number of 
vehicles presently using street parking, . and the area needed to 
remove the use of street parking. The area required for car 
parking space, in each district of the city, can be calculated 
using the following equation (23) (devised by the author): 
A = N x P x 14m2 
Where: 
A = total area required for car parking space in each district; 
N = car ownership index (giving car ownership per 1000 capita); 
P = population/lOOO in a given district; 
and 
14m2 = the land area required for. the parking of one car. 
ror instance, by the use of this formula, the number of cara 
owned in Al-Qushashia district (population 1,700) in 1983 (car 
ownership index 208, Le. 208 cars per 1000 capit.a in 1983) can 
be calculated as follows: 
1700 x 208 x 14m2 = 4956m2 
1000 
Table 6.11 illustrates the calculation of number of cars 
estimated in each district of the city. Additionally, the Table 
shows a great demand for parking spaces in high density areas, 
mainly around the city centre. 
It can be concluded from the Table that the area used for 
parking on city streets is very large, creating great pressure on 
the city network. 
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Table6.11 The Estimated Number of Vehicles by District and 
Area Required for Parking 
,c , , 
District Name Population Estimated Estimated 
number vehicles ,area needed. 
number for parking 
x 14m2. 'm 2• 
AI-Qushashia 1700 354 4956 
,~ ~ , . 
Ajiad 24800 5158 72212 
AI-Hissfalah 77200 16058 224812 
Al-Shubikah 14500 
. 
3016 42224 , ' 
Harat AI-Bab 10900 2267 31738 
AI-Shamiah 7300 1518 21252 
AI-Qurarah 5800 . 1206·' .. '16884 , 
Suk AI-Lil 8100 1685,. 23590 
Jarwal 31200 6490 90860 
AI-Naqa 6200 1290 18060 
Amir Path 24900 5179 72506 
AI-Aziziah ' 13600 2829 39606 
AI-Tundubawi 49800 10358 145012 
Al-Sullimaniah 10000 2080 29120 
Al-Jumizah 9200 1914 26796 
AI-Utibiah 62800 13063 182882 
• AI-Haabdah 31900 6635 92890 
AI-Faisaliah 43600 9069 126966 
Huna 2600 541 7574 
AI-Rasifah 6100 1269 17766 
AI-H1ndaw1ah 53400 11107 155498 
" 
Al-Zahra 6200 1290 18060 
AI-Zahir 45000 9360 131040 
AI-Nuzha 7700 1602 22428 
AI-Taniim 4900 1019 14266 
. 
Total 559400 116357 1628998 
Source: AI-Gazawi A.A. 1985 (Arablc)(24) 
• Writer's calculation and estimation 
Area by 
hectare· 
0.4 
7.2 
22.5 
4.2 
3.2 
2.2 
1.7 
2.4 
9.0 
1.8 
7.2 
4.0 
14.5 
2.9 
2.7 
18.3 . 
9.3 
12.7 
0.8 
1.8 
15.6 
1.8 
13.0 
2.2 
1.4 
163.0 
, 
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With the rapid increase in car ownership and the continuing 
,c 
use df street parking, blockages must be caused in city and 
;e~idential areas unless a solution' can be found. The problem 
m~~t be solved now, before the situation b~comes worse and more 
~omplicated, bringing traffic to a stand-still. 
6.9 Conclusion and Recommendations 
It is obvious from the discussion of car parking demand in 
AI-Haram area, residentialar~as and around government offices, 
that demand for parking spaces is acute. The problems caused by 
this demand require a thoughtful solution and the establishment 
, ' . 
of new policies, otherwise on-street parking will contribute 
towards paralysing the movement of traffic. A possible, if 
expensive, solution would be the construction of new streets. An 
economically more viable alternative would be the construction of 
new car parks. This would also have the merit protecting the 
environment and enhancing safety of the city. Future plans must 
strike a balance between car parking demand and traffic movement. 
For the city centre (AI-Haram and commercial area), it is 
obvious that the present multi-storey car parks fail to satisfy 
the demand 0 f all motorists, since parking around AI-Haram and 
the commercial area remains widespread. Therefore, new policies 
must be formulated to control parking demand. 
It is a great challenge for the future of the city centre to 
provide parking spaces for a huge number of cars. Aa the 
consultant Robert Matthew recommended, 15,000 spaces for short-
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term parking and 3,000 spaces for long-term parking should be 
established for the commercial area. Also~ ~s w~ estimated, 
there should be,lO,OOO spaces to meet parking demand in Al-Haram 
area. Many houses would have to be demolished to achieve this 
goal, which would be expensive. So, what would be a satisfactory 
solution? One suggestion might be to build more multi-storey cor 
parks as an alternative to on-street' parking. This would require 
15 such car parks, each with a capacity for no fewer than 1,500 
cars. Houses would have to be demolished in order to achieve 
this, which would cause housing problems, particularly around AI-
Haram where pilgrims come to stay; especially during Hajj. 
Additionally, the building of more multi-storey car'parks would 
attract more traffic to the city, placing an even greater burden 
on the network and creating great di fficullies for pedestrians • 
. 
Therefore, this is not the solution to the problem. Is the 
answer to prohibit traffic from entering lhe city centre? This 
would benefit pedestrians, but how would people reach AI-Haram 
and the commercial area and where would they park their cars? 
The proposed recommendation is to adopt the system of park-
and-ride at the city outskirts. Motorists would be able to park 
there in long stay car parks then travel by public transport to 
their destinations in the city centre. By adopting park-and-
ride, the AI-Haram and central areas would be freed from the 
heavy traffic volume. There should be rapid bus services between 
theae carpa~ks and the city centre. According to C.A. 
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O'Flaherty: 
In theory, park-and-ride sche~es are" excellent traffic 
planning measures. In practice, the degree a f excellence 
achieved is dependent upon how they are used and upon the 
extent to which the commitments implicit in their usage are 
understood. Proper usage generally infers that a 
considerable advantage is to be gained by the user of the 
scheme, in the form of, say, substantial savings in cost 
and/or time (25)' 
In 1986, we conducted a survey of open land on the" outskirts 
of the city in order to see if any were suitable for the adoption 
of park-and-ride. Three open areas were located in various parta 
of the city. The distance between them and the city centre variea 
from l-2km. One of these areas is located in Kudi district, 
• 
south of AI-Haram, while the other two are to the east: one ia 
situated in "AI-Hejra district, on the road leading through 
tunnels to AI-Haram; the other is in Al-Aziziah district, just 
before the tunnels which lead to Al-Haram. During the survey we 
drove from Al-Haram to each location and found that it only took 
five minutes to travel the distance (driving at a speed of 30km 
per hour). These open spaces are considered practical for the 
type of parking required, those in Kudi and AI-Hejra being 
capable of accommodating an estimated 15,000 vehicles. It is 
therefore proposed that park-and-ride should be established on 
these open spaces. The expense and problems of demolition would 
be unnecessary and the city centre would be left intact. Heavy 
traffic flow would be removed from the central area which would 
also benefit pedestrians. 
The open area in Kudi district (see Plate 6.10) would cater 
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. • ~ + 
i forvisit~ors coming from west; n~rth a'nd south (ie. Jeddah, AI-
~', ' ", ,:: :,( " '. 'r ',,",: , '>'_'~"V'.; J'._<~" :", ><}~ - ""',';'~: )- "7<~>' ',"" ',>_'; 
: Madina and Jazan) to the city., ,People' coming from these cities 
i can" ~pproach KU'd~ via' 'thet'hi~'d. r'i~g ;r:~ad'('ri~.' 6.9Y,' without 
r' <, , ~ _', t • ,- ., 
':,- <...;,. 
, becoming involved with local city traffic. ' , 
~""-,,,..,c,, " ' ,,~~ ~- ... -~ ~, ,'~ ., , 'r 
~ , ,~J 
, The parking space in, Al;;'HeJra :'district (see' Plate 6.11) 
, ~,- . 
would be used by drivers coming from ,the east side of the city, 
.Tai f, Riyadh and neighbouring countries north 0 f the Kingdom. 
People travelling from AI-Madina could possibly use ,this parking 
area. 
When creating new car parks, the design specificationa 
should take into account drivers' demands. One section should be 
for short-term parking, the time range being from one, to twelve 
.', /" '\ 
'hours. Another part should be designed for 10ng'~t~rmpBrklng, 
, It,,' .... ' • ", '" : ',.' -, '. 
"for those sta'yin'g longer than a day"the~eby,'~lleviating parking 
for long periods 'in the city streets caro~n(:L AI:'Haram~ "" ,: 
_ :, ,.,-',~ "':,~ .. ~~-"-' " .,'.':' ':<,~~o"<,~~,,~ !:'-~' :,: 
There should 'bea frequent bus serv;ce between these car 
" 
'parks and the city centrei: It ~s s~ggesled,tharbuses sho~ld run 
, 1 
'every five minutes. The ticket should cost a, reasonable amount 
and the buses should be air conditioned, in order to encourage 
people to use the car parks and to end the excess! ve use 0 f on-
street parking in the city centre. The bus service should not go 
into the AI-Haram area (fig. 6.10), but should loop round outside 
it. Another bus should transport passengers to the commercia 1 
area north of AI-Haram (fig. 6.10);' In addition to that, the 
same bus can work as a feeder and collecter'route toward Al-Haram 
from buses working on routes to AI-Haram which also ahould not 
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pla t es 6.10 and 6.11 Open areas at Kud;i and Al - II jra 
districts suitable for til 
implemen tation o f a park and ride sys t e m in Makkah. (S e pag s 
, ChaplH 6.) (Photo: Z.A. Mekki, 1986.) 
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Fig.6.10 
THE AUTHORS PROPOSAL FOR BUS 
ROUTES FROM AND TO PARK & RIDE 
.ii,n. lie 
..... , 
-
.. 
. . 
' .. 
LEGEND 
fROM a TO KUDI PROPOSED 
PARK AND RIDE 
fROM a TO AL-HEJRA PROPOSED 
PARK AND RIDE 
BUS ROUT! OR (MONORAIL 8YSTEM) 
TO TRANSPORT PAUENGERS 
AROUND AL-HARAM 
fEED AND COLLECT POINTS 
TUNNEL 
KUDI OPEN ARU 
MUL TISTOREY CAR PARK 
Source:Field Work,Makkah.(1986) 
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penetrate the AI-Haram area. In addition to the bus service, 
hotels should provide mini-buses to transport their guests. 
There should also be a number of carriages for conveying disabled 
people from the bus stop to AI-Haram or the commercial area. 
Various areas can be adapted for park-and-ride for citizens' 
use. One of the suggested areas is at the entrance of lhe 
tunnels at Al-Aziziah district, leading to AI-Harem, which could 
serve people of Al-Aziziah, Al-Meabdah, AI-Adel, AI-Shisha, AI-
Ruda and Mina. The multi-storey car park at AI-Missfalah can 
cater for the people living at Al- Tundabawi, AI-Rassi fah, AI-
Nuzha, AI-Zah~r and AI-Zahra. The other area is the exit of 
tunnel between Jarwal and Al-falg districts, where a car park 
could be sited for use by people coming from AI-Utibiah, AI-
Jumizah and AI-Sullimanieh. Fro'm the car perks, there should be 
frequent and direct bus services to AI-Haram. 
If these parking facilities for visitors and city 
inhabitants come into being, the traffic to the cily centre must 
be restricted, in order to keep it free for pedestrians. 
However, there must be a degree of flexibility and police cars, 
ambulances, fire engines and water carrying vehicles must have 
access. There should also be access for residents in districts 
around the city centre. This should be achieved by adapting the 
two-way system, limiting the possibility of movement to access in 
and out of the district. There has to be access between these 
districts which can be effected,by connecting them with the inner 
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circular road. Residents should have special stickers in order 
to prevent other cars from entering for parking purposes. 
The conflict between drivers at government offices could be 
reduced, as a f now, by providing a bus service to convey 
employees from adjoining areas to and from work. This would ease 
the pressure on street parking around the offices and alleviate 
the conflict. With reference to future planning, the government 
offices should be distributed at pointa around the ring roads and 
bus services provided to transport people to them. 
It is possible to suggest some recommendations which would 
ease the parking problem in residential areas. It might be 
possible for residents near the city centre to travel early in 
the day on the city network. Blocks of garages or open areaa 
could be provided for parking. It is uncertain whether this 
would be practicable since drivers might consider the parking , 
area to be too far from their homes. Also, if rent were 
involved, many motorists would not be prepared to pay for the 
facility and would still street park. Thus, there would still be 
the problem of obstructing traffic flow and emergency services. 
It is imperative that a solution be found before the problem 
becomes more complicated and almost impossible to solve. 
Another recommendation is for internal garages to be built 
in houses. This would be viable if only two families and two 
cars were involved. However, this would not be viable where 
there are five families in a building and possibly running more 
than one car per family. 
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A cerlain amount of demolition may still be necessary in 
order to provide enough parking areas. for people living in the 
hills, it may be possible to level some parts of the mountains, 
but in the meanwhile, parking spaces could be provided on the 
sides of the roads. The levelling would be expensive, but would 
ease the on-street parking problem. 
Those people living in houses on main streets who are unable 
to make garages on the ground floor may be able to build them in 
the basements. This latter, if practicable, together with one 
car per household, would help positively towards solving the 
parking problem. 
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CHAPTER 7 
ACCESS TO HOSPITAL SERVICES AND CAR PARKING DEMAND 
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7.1 Introduction 
The Saudi government provides free health services to the 
entire population of the Kingdom. In the Third Development Plan 
(l400-l405AH, 1980-l985AD), the health network was expanded and 
the manpower working in the health sector was enlsrged to meet 
the increase of population demand on health services.· The number 
of beds on hospitals belonging to the Ministry of Health 
increased from 1.36 in 1980 to 1.53 in 1984, for ~very 1,000 
inhabitants. At the same time, the total number of hospital beds 
per 1,000 capita in the Kingdom increased from 1.99 in 1980 to 
2.23 in 1984. Additionally, the number 0 f doctors in the Saudi 
Kingdom rose from 6.7 in 1980 to 11.5 in 1984 for every 10,000 
persons. Hospitals in the Kingdom increased from 69 in 1980 to 
93 in 1984, with a capaci ty of 18,913 beds, a 35~~ increase. The 
number of health care centres rose from 889 to 1306, an increase 
of 47%, within this same period. The number of hospitals run by 
other government sectors increased from 40 in 1980 to 52 in 1984, 
8 rise of 3m~, while the number of beds increased from 5,579 to 
7,497, this being a 34~o increase. The Fourth Development Plan 
(1985-1990) is focusing on expanding the general and primary 
health care units. 
It is obvious from this brief introduction that the focus on 
extending health services through Development P"lans in the 
Kingdom is the foremost concern of the Ministry of Health. The 
Fourth Development Plan is speci fically or ientated to meet the 
ever increasing demand on this very significant and vital sector. 
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However, the siting of hospitals has not been mentioned in the 
planned policies (1). 
7.2 The Hospital Services in Makkah 
Hospitals in Makkah are considered among the most 
significant focal points in the city. Health care is one of the 
most important. requirements of people. Thus, hospitals playa 
significant role in attracting and genersting trips from snd to 
vsrious points in the city. It can be expected that people will 
travel to and from the hospitals every day, throughout the day. 
The aim of this section is to establish the present 
situation of hospitals i~ relation to their distribution and the 
habit of people going to them. There are no specific health 
regulations relating to Makkah. General administration is 
governed by the Ministry of Health in Riyadh and transmitted via 
Jeddah (in the western region) to the health officers and 
hospitals in Makkah and Taif (2). 
In 1983, there were five Ministry of Health hospitals in 
Makkah, besides two hospitals which were privately owned and run, 
. . 
but still remained under the control of the Ministry. 
The five government hospitals were: King Abdulaziz 
Hospital, Ajiad Hospital, King Faisal Hospital, Maternity and 
Women's Hospital and the Public Security Hospital (3). In 1985, 
a new hospital was opened, the Hera Hospital. Another hospital 
has been built, but is not yet in use. This is the AI-Noar 
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Hospital. Besides hospitals, there are ten governmenl clinics, 
plus four which are privately owned and run. 
The government hospitals and clinics provide free health 
services for the city inhabitants, Saudis and non-Saudis. The 
private hospitals and clinics also provide a health service, but 
this is not free since patients must pay for consultations and 
prescribed medicines. There are also 27 privately owned and run 
surgeries. 
In general, the distribution of government hospitals and 
clinics is determined according to the population density in the 
regions of the· Kingdom. In theory, each of the' fiye main 
hospitals provides services for 40,000 persons in the city (4). 
This means that they serve 200,000 people between them. Since 
the city population is 600,000 (1983), it is evident that health 
services are inadequate. In theory, about 50% of the population 
are in need of better access to hospi tals, creating gre~t 
pressure on the existing health services. Tables 7.1A and 7.lB 
show the high demand of out-patients. This figure varies from 
year to year and from month to month. Table 7.1A illustrates 
that the demand was high in 1981 and 1982, with the highest 
demand (Table 7.1B) being in the months of Shawal and Dul-Hijjah. 
This is not surprising because there is a great influx of· 
visitors to the city at these times, in order to perform Hajj and 
Ummra. The Saudi government takes responsibility for the health 
care of these visitors, without charge for treatment or medicine. 
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Table 7.lA Visitors to Hospitals in Makkah 
Year 
1978 
1979 
1980 
1981 
1982 
No. of outpatients 
1861385 
1929951 
1806299 
2094462 
2252841 
Index 
+ 3.55% 
- 6.8 % 
+13.75% 
+ 7.0 % 
Average out-patient 
in each hospItal/year 
372273 
385990.2 
361259.8 
418892.4 
450568.2 
Table 7.1B Monthlv Numbers of Patients Visiting Hospitals in 1983 
No. of out- Average monthly Daily average 
Nonth patients Index out-patient/hasp out-patient/ 
hoso 
Nohamam 319345 
--
63869 2128.9 
Safar 328097 + 2.6% 65619.4 2187.3 
Rabi I 326075 - 0.6% 65215 2173.8 
Rabi II 290926 -12.0% 58185.2 1939.5 
Jumad I 315008 + 7.6% 63001.6 2100.0 
JUll!ad II 278010 -13.3% 55602 1853.4 
Rajab 302028 + 8.0% 60405.6 2013.5 
Sha'ban 295477 - 2.2% 59095.4 1969.8 
Ramadan 186050 -38.8% 37210 1240.3 
Shawa1 267313 +30.4% 53462.6 1782.0 
Dul-Ga'dah 248253 - 7.6% 49650.6 1655.0 
Du1-Hijjah 444445 +44.2% 88889 2962.9 
Total 3601027 
Source: Statistical Yearbook 1983, Ministry of Finance and 
National Economy Tables 3-16 and 3-19 
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out-patients have the freedom to go to any hospi tal in the 
city, even if it is at a distance from their homes. In the 
hospitals there is no record system in order to control the 
movement of people and make admissions well organised. The 
absence of a filing system, in all but Herra Hospital, makes it. 
possible for someone to visit several hospitals in one day, even 
if he has already been seen by a doctor. Doclors themselves 
complain about. this (5). Hospitals are overcrowded as a result 
of this procedure and the increased travelling involved can also 
lead- to trsffic congestion and even accidents. 
7.3 Location and Distribution of Hospitals 
The pur-pose 0 f this section is to evaluate the nature 0 f 
hospital locations, fixed in previous years, and their effects on 
traffic movement today, especially after the rapid expansion of 
the last 20 years. Another aim is to consider the suitablity of 
the location and distribution of hospitals in relation to lheir 
accessibility and their ability to meet the health service 
requirements~ This should also establish whether distance plays 
a significant part in affecting traffic movement. Additionally, 
an attempt will be made to examine the adequacy of the 
theoretical capacity for each hospital in relation to the 
population in the surrounding district. This should show'whether 
the hospital services can meet the local demand and the effect of 
that upon generating trips to other hospitals in the city. 
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Ajiad General Hospital is located in the city centre of 
Makkah, just a few hundred metres from the south-eastern aide of 
AI-Haram. It is situated in a densely populated district, being 
surrounded by tall buildings and its western main gate faces the 
commercial area. The hospital is served by two streets, the city 
main street which passes AI-Haram from south to east, and the 
street which comes from Kudi district, south of Al-Haram. These 
two roads also service the AI-Haram area, so are extensively used 
by drivers. A conflict occurs between those drivers going to Al-
Haram and those going to the hospi tal. Since the Ministry 0 f 
Health has distributed the hospitals according to population 
densi ty, the theoretical capac! ty 0 f Aj iad General Hosp! tal to 
cater for 40,000 out-patients means that it can provide services 
only for inhabitants of Ajiad district and AI-Shubaikah. Table 
7.2 gives the population figures for each district. This 
encourages people in districts around the city centre to go to 
another hospital or to endure long waits in the out-patients 
department. Distances between the hospital and districts it 
serves vary from approximately less than lkm to 2.5km, rather too 
far for walking. 
The Women's Hospital is located in a very busy district 
(Jarw~l district), and its main gate opens towards the street. 
The hospital is sited approximately 4km from AI-Haram area. This 
hospital specialises in maternity and pre-natal care and cater a 
for all the women in the city, which keeps it very busy 
constantly. Since 1985, two centres for child and mother care 
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Table 7.2 Population by District 
District Pop. no. District Pop. no. 
AI-Qushashiah 1700 Al-Sulliman1ah 62800 
Aji ad 24800 AI-Jumizah 9200 
AI-M1ssfalah 77200 AI-Utaibiah 62800 
Harat AI-Bab 10900 AI-Maabdah 31900 
AI-Shamiah 7300 AI-Faisaliah 43600 
AI-Qararah 5800 Muna 2600 
Suq AI-Lil 8100 AI-Rassifiah 6100 
Jarwal 31200 AI-Hindawiah • 53400 
AI-Naqa 6200 AI-Zahara 6200 
Amir Path 24900 AI-Zahir 45000 
AI-Aziziah 13600 AI-Nuzha 7700 
AI-Tundbaw i1 49800 AI-Taneem 4900 
AI-Shabikah 14500 
Source: A. Al Gazawii (1985) Makkah in Shazarat AI-Zahab (Arabic) 
revised by A.S. Gamidi. Nadi Makkah AI-Adabi. Makkah 
pp61-62 
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have opened to alleviate the pressure, but they are not enough to 
cope with the large number of patients. The diatances between 
this hospital and the districts it serves vary from lkm to llkm. 
Tall buildings surround it and just to its western side the 
wholesale food market is located, creating problems between 
traffic coming to the hospital and that coming to the market. 
The traffic includes heavy lorries transporting food to tho 
market and trucks loading food to dislribute to shops around the 
city, besides shoppers' vehicles and visitors to the hospital. 
King Abdulaziz Hospital is in AI-Zahir diatrict, 
approximately 6km to the west of the city centre. This hospital 
is located in a very highly populated district (45~OOO). In 
theory, its capacity can only cater for the inhabitants of Al-
Zahir ~istrict. The hospital is sited on the busiest main streel 
coming from AI-Medina. There is great conflict between the local 
traffic snd thst coming from AI-Medina expressway along this 
road. 
King Faisal General Hospital is located north of AI-Haram 
area, in Al-Shisha district. The distance between this hospital 
and the city centre is approximately 6km. The hospital should be 
able to provide services for people who live in Al-Shisha, Al-
Rudah and Al-Faisaliah districts. This hospital is also 
surrounded by tall buildings and highly populated areas. The 
main street coming from Mina passes to the east where the main 
hospital entrance is located. This street is extremely busy 
during Hajj. 
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Hera General Hospital is located north of AI-Haram, 
approximately 14km from the city centre. This hospital is the 
only one situated outside the built-up area. The highway between 
Makkah and AI-Medina passes nearby. Due to its specialiat and 
oUl-patient clinics, this hospital is the destination for all the 
patients in the ci ty who require treatment by highly quali fied 
specialists. This factor keeps the streels and highways leading 
to it very busy most of the day, especially Al-Taneem street 
which carries traffic to AI-Medina and King Abdulaziz Hospital, 
, 
and provides the only access for people coming to this hospital. 
The Public Security Police Hospital is situated east of AI-
Haram in AI-Aziziah district, about 9km from the city centre. I~ 
is estimated,that this hospital can provide health care for 
people who live in AI-Aziziah, Mina, AI-Adel and AI-Khansa 
districts. However, this hospital was not designed to funclion 
like the other hospitals since it primarily provides health 
services for public security police members and secondly for any 
citizens who wish to attend it. Only seven doctors work here, 
which is not sufficient to provide a comprehensive service like 
the other general hospitals in the city (6). Thus, this hospital 
is incapable of serving the people who live in AI-Aziziah 
district, placing greater strain on other hospitals. 
In addition to the hospitals mentioned above, there are two 
privately owned and run hospitals which have already been 
mentioned. The first is the National Saudi Hospital which is in 
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Al-Aziziah district, approximately 9km fom the city centre. This 
hospital is sited in a very busy residential area and nearly 150 
metres from the main street. The streets around this hospital 
are narrow and very busy most of the day time, with residents' 
vehicles and hospital visitors. 
The second hospital is Doctor Ahmed Zshir Hospital which is 
located in Al-Nuzha and surrounded by houses on all sides. This 
hospital is situated nearly 300 metres from the main street 
leading to old Jeddah road. Bus services do not extend as for ss 
the hospital and patients therefore hsve to walk from the main 
street. The distance between this hospital and the city centre 
is nearly 8kin. 
With respect to the distribution of the health care units, 
both those under the direct management and control of the 
Ministry of Health and those privalely owned and run, it is 
observed by Dr. AI-Sanii that their distribution is impractical 
for serving the city.inhabitants (Fig. 7.1). Health care units 
sre often situated in rented buildings which have not been 
designed for the purpose (7). 
In connection with the private doctors' clinics and offices, 
their distribution tends to be clustered around the Al-Haram area 
and particularly on the main street from Al-Haram, which ~s busy 
with a large traffic volume for most of the day. The offices 
usually occupy flats in buildings around Al-Haram. These private 
doctors' clinics are not easily accessible since they are located 
amongst banks, commercial and government officea. 
Fig.7.1 
~\ 
06 
0 1 2 Km \ ~ I I _~ 
THE DISTRIBUTION OF GOVERMENTAl 
HOSPITALS & CLINICS IN MAKKAH 
os 
0 HOSPITALS • CLINICS 
1 King Abdulaziz 7 At- Haabda 
2 King Faisal 8 Al- Hissfalah 
3 Ajiad 9 Al- Faisaliah 
4 Maternity 10 Al- Khansa 
5 At-Noar 11 Al- Aziziah 
6 Heroa 12 Al- Zahra 
13 Hina 
Source: Dr. A. AI-San;; 1983 'Based on Fie/dtlOl'k in 1986 14 Al- Ufibiah 
I 
~ 
~ 
...... 
I 
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from the foregoing discussion, it can be said that the 
distribulion of hospitals and clinics leaves some recently 
established districts without health services. This resuUs in 
generating many trips from these areas for health purposes. 
Since the five largest hospitals under the control snd management 
of the Ministry of Health are each expected to cater for 40,000 
out patients, they are kept extremely buay providing care for 
95,000, well beyond their capacity (the total population being 
600,000, as mentioned above). 
Due to the fact that some districts are a great distance 
from the nearest hospital, there is little alternative to using 
private cars to transport patients, therefore increasing traffic 
volume. As already noted in Chapter 6, any form of 
transportation requires parking facilities at destinatio~ to be 
adequate. In general, this does not meet demand and motorists 
often have to park by the road. The adequacy or otherwise of 
street parking near hospitals and the attendant problems will be 
considered in the following sections, based on a field survey 
undertaken in 1985. 
7.4 The Survey 
In 1984, we made a documentary search in Makkah concerning 
car parking demand at hospitals and its problems. Our 
investigation revealed that there was no published data. As a 
result, we designed a survey with 'several objectives: 
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I To ascertain the demand for street parking at hospitals. 
2 To observe hourly variation in parking demand. 
J To note the way in which drivers park~ 
4 To study the effect of parking upon traffic flow in the 
streets in the vicinity of hospitals. 
7.4.1 Survey Method 
General, specialised and private hospitals were selected for 
inclusion in the survey, to achieve a representative result and 
specific recommendations. A road map was used to locate the 
selected hospi tal s in the ci ty. tour government hospi tal a and 
a private one were chosen. The name of each appears in the 
survey results. 
A meeting was held with the authority of each selected 
hospital to explain the purpose of the survey and to obtain 
permission to conduct the survey and to seek advice. 
A random sample of on-street car park users was selected to 
answer questions concerning details about the journey to 
hospital. The interviewees were asked to fill out the 
questionnaires on the spot, in order to ensure their return. 
Interviewers were instructed to ask every fifth person waiting to 
be seen by the doctor. A brief explanation about the survey was 
given. Initially, interviews were attempted outside the 
hospital, but patients were concerned about missing their turn. 
The hot weather also caused a problem, so the survey was 
conducted indoors. 
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Interviews were carried out on four weekdays, from 07.00 to 
19.00 hours. By covering 12 hours, it was possible to gain a 
complete picture of parking demand. Details requested were: 
I The arrival time at hospital, to ascertain the most 
significant peak. 
2 Place of origin, to establish the most dominant districts 
generating (producing) trips to hospitals. 
3 The travelling distance between origin and hoapital 
localion, in order to establish how frequently people come 
from different distances to the hospital. 
4 Travelling time taken to accomplish the Journey. 
S The mode of travel used. 
Questions were also asked concerning car parking facilities, 
whether adequate, inadequate or non-existenl. Distance between 
car park and hospital was ascertained in order to determine 
acceptable walking distance. Opinions were sought in relation to 
clarity of signs leading to hospital. Bus users were asked about 
difficulties encountered on their journey to hospital. This same 
was also requested of motorists. f'inally, the interviewee was 
asked for comments to be taken into consideration when making 
recommendations. Altogether, 1,200 samples were distributed to 
hospital visitors (1%), divided equally between the selected 
hospitals. 
After the survey, 800 completed sheets were returned. They 
were examined carefully and 600 were ~ound to be valid. The 
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remainder were incomplete or illegible. Some people did not 
answer the questions seriously or realistically and others could 
speak neither English nor Arabic, thus presenting an insuperable 
problem. 
7.4.2 Survey findings 
The study revealed two distinct peaks, ahowing the flow of 
people travelling to the hospitals. The first peak is during the 
morning (56.2~o). A second, lesser peak is in'the evening (38%). 
The reason that the morning peak is the highest reflects longer 
working hours, usually from 08.00 to 13.00 hours. The evening 
peak is s~ightly less because it covers a shorter space of time, 
17.00 to 19.30 hours. The flow of people between 13.00 and 16.00 
was low bec~use most of the specialist doctors and staff at 
hospitals go home at this time for dinner and a reate Those 
attending between 13.00 and 16.00 (4%) usually came to the 
emergency department which is open 24 hours a day. Other results 
obtained from the survey are discussed in the following sections. 
7.5 Journey to Hospital 
There are two reasons for travelling to hospital. The first 
is to visi t the doctor for treatment and medicine as required. 
The second is to visit a patient in the hospital. The focus of 
our survey was mainly confined to those who come to see the 
doctor. People who come to visil a patient do so only in the 
" 
evening. Many of the hospital visitors came from Makksh. 
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7.5.1 Mode of Travel to Hospitals 
The study revealed that the most popular mode of transport 
was the private car, whether owned by the patient or a friend. 
This accounted for 77.2ra of all means of transport. This 
proportion is very high and sigriificantly boosts the traffic 
volume on the city streets leading to hospitals, creating 
congestion. Public transport conveyed 12. n~ and taxis 10.2% 0 f 
patients. No one walked, due to the di stance and discom fort. 
Why do people use their private cars to journey to hospital? The 
answer to this question will be the subject of the following 
sections. 
7.5.2 Origins of Visitors 
The aim of this section is to establish the nature of 
movement of visitors to hospitals in the city •. Our assumption 
concerning movement is based on the location of the hospital and 
the districts around it. For instance, it is likely that 
patients will use the nearest hospital to their homes. The study 
revealed (Table 7.3) that this assumption is incorrect, since all 
hospitals in Makkah can expect patients from all districts of the 
city. So, why do people travel to far distant hospitals? This 
may be due to the differences in the level of care received. 
Sometimes, it is a matter of personal preference or the fact that 
one particular specialist has been recommended. Fig. 7.1 
illustrates the distribution of hospitals and their location in 
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Table7.3 Origins of Visitors to Hospitals 
Source: Fieldwork, Makkah 1985 
Origin districts Hospitals. 
Hara Ajiad King King National 
Abdulaziz Faisal Hospital 
Amir Path - - 4 6 1 
AI-Qushashiah - - 1 2 1 
Ajiad I 8 1 
-
6 
AI-Missfalah I 5 2 4 9 
AI-Tundbawii 3 2 5 4 5 
AI-Hindawiah 1 3 - - 2 , 
Al-Shabikah 
-
3 
- -
1 
Harat AI-Bab - 5 - 1 -
Jarwal 1 2 12 2 6 
Al-Zahra 1 - 3 - 3 
AI-Nuzha 3 2 6 
-
3 
AI-Zahir 6 3 21 2 5 
AI-Utaibiah 2 2 11 . 11 8 
AI-Sullimaniah - - 1 3 1 
AI-Shamiah 1 1 
- - -
AI-Jamizah 
-
1 
-
3 4 
AI-Maabdah 5 2 4 25 27 
AI-Khansa - 1 2 13 6 
AI-Aziziah 2 12 29 48 78 
Mina 
- - - -
5 3 
Kudi - 5 - - -
AI-Rassifah 1 3 7 3 6 
Al-Shishah 
-
1 2 17 10 
AI-Rudah I - - 2 2 
AI-Adel . -
- - -
1 
AI-Gasshalah 1 
-
1 8 
-
Jabal Al-~oor 
- - -
5 4 
Al-Hajj Street 1 
-
2 
-
2 
AI-Faisaliah 
- -
1 I 1 
AI-Taniim 4 
-
7 1 .. 
-
Ararat -
- - -
1 1 
AI-Shanaii 
- - -
10 3 
Jeddah - 1 - - -
Taif - - - - 1 
Fatmah Va 11 ev 
- -
3 1 
-
Total 35 62 125 178 200 
Raw % 
Totol 
1 1 1.8 
4 0.7 
16 2.7 
21 3.5 
19 3.2 
6 1.0 
4 0.7 
6 1.0 
23 3.8 
7 1.2 
14 2.3 
37 6.2 
34 5.7 
5 0.8 
2 0.3 
8 1.3 
63 10.5 
22 3.7 
169 28.2 
8 1.3 
5 0.8 
20 3.3 
30 5.0 
5 0.8 
1 0.2 
10 1.7 
. 9 .1. 5 
5 0.8 
3 0.5 
12 2.0 
2 0.3 
13 2.2 
1 0.2 
1 0.2 
4 0.7 
600 100 
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relation to the districts. from this, it can be seen that their 
siting does not provide uniform care lhroughout the city. Thus 
it is not surprising to find hospitals with patients from several 
distr icts; nor inhabitants a f one area travelling to di fferent 
hospitals for reasons other than speci fic patient care. from 
Table 7.3 it can be seen that people from some districts require 
hospi tal treatment more frequently than those in othera, 
reflecting the high density of population in certain areas. The 
Table also shows that the government hospitals attract more 
patients (66.7%) due to the fact lhal the Kingdom of Saudi Arabia 
provides a free public health service (8) for everyone. Catering 
for people living outside the city must add lo traffic volume, as 
shown in fig~ 7.2. 
Referring to fig. 7.1, it can be seen that the hospitals and 
clinics are more than a 10 minute walk away from the districts 
which they serve. Thus, private cars, buses and taxis are 
necessary. The distance and length of travelling time will be 
considered in the next section. 
7.5.3 Distance of Journey to Hospital and Travelling Time 
The distance between hospitals and homes of patients varies 
from less than lkm to more than 10km, and travelling time from 10 
minutes to 60 minutes. There is a very positive correlation 
(0.63) between the distance and the travelling time taken to 
reach hospital. Travelling time varies in direct relation to 
distance so that the greater the distance, the longer the 
~ 
, 
o 1 2 Km 
tto_;!to-w to-45 
Source: F"te'dwork ,Ma k ktf1198 5. 
Fig.7.2 
1-King Abdulaziz 
3-King Faisal 
5-klternationaI 
ODISTRICTS 
JOURNEYS TO SURVEYED 
HOSPITALS IN MAKKAH 1985 
1 AL-GARARAH 18 AL-SHAMIAH 
2 AUIR PATH 19 AL-JUulZAH 
3 SUOALIL 20 AL-UAABDAH 
.. AL-OUSHASHlAH 21 AL-AZlZIAH 
5 AJIAO 
6 AL-t.flSSFALAH 
7 AL-TUNOBAWY 
8 AL-HlNOAWIAH 
9 AL-SHUBlKAH 
10 HARAT AL-BAB 
11 JARWAL 
12 AL-ZAHRA 
13 AL-NUZHA 
14 AL-ZAHIR 
15 AL-UTAI8IAH 
16 AL-SUL.,tANIAH 
17 AL-NAOA 
22 UUNA 
23 AL-KHALOIAH 
24 KUOI 
25 AL-RASSFAH 
26 AL-SHISHAH 
27 AL-RUOAH 
28 AL-AOEL 
29 AL-GASSALAH 
30 JABAL AL-NOOR 
31 AL-HA .... STREET 
32 AL-FAISAUAH 
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travelling time (Fig. 7.3). To cover a distance of lOkm takes 
45-50 minutes. This seems unusually long, but msy be explsined 
by the fact of travelling through built up areas, since it takes 
only the same amount of time to travel between Makkah and Jeddah. 
From Table 7.3 it can be seen that the number of visitors 
varies according to distance, but this may be coincidental. It 
may be that fewer patients requiring treatment on one particular 
day come from further away, but the statistic must also relate lo 
the density of different residential areas. 
7.6 Evaluation of Journeys to Hospital 
It is most important to make distinction between 'place' 
accessibili ty and 'people' accessibility (9). 
The purpose of this section is to. establish how easy or 
difficult it is to get from various districts of the city to 
hospitals. If the traffic system control and managment is 
effective, drivers have the opportun~ty lo reach their 
destination in reasonable time. Additionally, the quality of the 
network can effectively influence easy access to any centre in 
the city. Referring to Fig. 7.4, it is noticed that most 
journeys can be accomplished within 10-30 minutes, which is 
deemed reasonable. However, accessibility is not uniform in its 
distribution. . Table 7.4 shows that 5~~ of trips took longer than 
30 minutes. Although some of the journeys were from outside the 
city, they accounted for only 21, therefore some of the trips 
wi thin the cit y must have been lengthy. Clear ly, in the latter 
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Fig.7.3 RELATION OF TIME & DISTANCE 
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Fig.7.4 THE TIME TAKEN TO FINISH THE 
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case, there must have been obstructions. Ai a result of the 1985 
survey, it was discovered that various di fficulties were 
encountered, affecting the accessibility of hospitals and these 
will be discussed subsequently. 
Table 7.4 Time Taken to Reach' Hospitals in Hakkah 
Travel Time (minutes) Frequency 0' ,0 
5 - 10 215 35.8 
10 - 15 168 28.0 
15 - 20 76 12.6 
20 - 25 7 1.2 
25 - 30 105 17.5 
30 - 35 2 0.3 
35 - 40 3 0.5 
40 - 45 6 1.1 
45 - 50 8 1.4 
50 - 55" 4 0.7 
55 - 60 6 1.0 
Total 600' 100.0 
Source: Fieldwork Makkah, 1985 
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Table 7.S reveals that 39.7~~ of people travelling to 
hospitals found the journey easy. This may be due to ahort 
distances or lack of traffic volume. However, the majority 
(60.3~O found the journey di fficult. Common di fficultiee were 
road works and potholes on the route. These factors necessitate 
reduction in speed, thereby lengthening travelling time. 
Numerous traffic lights also cause delays. If there ere 10 
sets of traffic lights and the stopping time at each is one 
minute, a motorist can add 10 minutes to his journey. However, 
more significant are the difficulties resulting from heavy 
traffic. People visiting hospitals invariably face this problem, 
because most -of the hospitals are located on streets which carry 
a large yolume of traffic. for example, Al-Taniim street which 
passea the eastern side of Ki ng Abdulaziz Hospi tal in AI-Zahir 
distr ict carries tra ffic to and from AI-Medina and ia an 
extremely busy road. The other street passing the hospital from 
the southern side is Qassar AI-Diafa street, carrying traffic to 
and from Jeddah. As these two streets are very important in 
providing access to and from other cities and to and from the 
Kin~ Abdulaziz Hospital, a large traffic volume can be expected. 
There are no alternative routes which may be used to alleviate 
the congestion. The same difficulty faces people attending Hera 
Hospital, where there is only one means of access via AI-Taniim 
street. This route is busy most of the time, carrying vehicles 
travelling to AI-Medina, King Abdulaziz Hospital and the new 
residential areas at Al- Tanii m and Al-Na war iah, north a f the 
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Table7.S'Ease of Journey to Hospital 
Difficulties Obtained From Survey Frequency 
Those who found the journey easy 238 
Those who found the 'journey difficult for the 
reasons: 
Potholes in road 31 
Long distance 15 
Numerous traffic lights 57 
Heavy traffic 1 71 
Narrow streets 11 
Long delay for taxi 16 
Numerous detours 14 
Difficulty of access . 18 
Interruption by pedestrians 9 
No zebra crossings 19 
Speeding drivers 1 
Total 600 
Source: Fieldwork Makkah. 1985 
." 
10 
39.7 
following 
5.2 
2.5 
9.5 
28.5 
1.8 
2.7 
2.3 
3.0 
1.5 
3.2 
0.1 
100.0 
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Fig.7·5 PARKING DISTANCE FROM HOSPITALS 
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city. Narrow streets compound the problem. For example, the 
National Hospital at AI-Aziziah district is located in the middle 
of a built-up area, where streets in the vicinity of the hospital 
are only 10 metres wide. They cannot meet the increasing traffic 
demand of vehicles travelling to the hospital. The traffic flaw 
one way is impeded by parked cars or two-way traffic. The 
general car parking problem in residential areas has already been 
discussed in Chapter 6. 
Access to hospitals was affected by numerous detours. These 
cause great inconvenience to drivers unfamiliar wilh the city. 
Pedestrians crossing the roads slow the traffic flow, sometimes 
causing it to stop suddenly, since there are no zebra crossings. 
Drivers complained about this. Problems are also created for 
patients travelling on buses, who have to crass busy roads to 
reach the hospitals. 
It is apparent from the foregoing that palients face 
considerable difficulties in travelling to hospitals. One of the 
obvious di fficulties is the heavy traffic on routes leading lo 
hospitals, which may lose the patient vital time in an urgent 
case. This problem, and some others which appear in Table 7.5, 
require immediate relief action as present hospitals are few and 
far between. 
7.7 Car Parking Demand 
Terminal facilities are an integral part of any 
transportation system, and road transportation is no 
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exception. Traffic is not usually generated for the sake of 
movement. It travels towards a destination and, having 
arrived there, the vehicle must be p~rked whilst some 
business, whether private, public, recreationsl, or 
servicing, is transacted. Failure. to supply suitable 
terminal facilities for the expected and allowable demands 
results in congestion and frustrationi This eventually 
leads to the decline in importance of those areas at present 
considered most desirable for the day-to-day business of the 
city and its inhabitants, unless alternative and adequate 
travel facilities are provided. Generally, increasea in 
vehicle ownership result in increased p.arking demand. In 
the United Kingdom, as in other developed countries, the 
increase in demand is posing a major problem for which ready 
solutions are not available. Without a :knowledge of the 
demands, solutions cannot be proposed (10)' 
" , 
As hospitals in Makkah are one of the most important foci, 
, , 
so plenty of journeys may be expected to be generated by them. 
The increase of car ownership in the city and the intensive use 
of vehicles has grown as the city ilself has expanded spatially. 
,In the early part of this Chapter, it was noticed that the 
private car is the dominant means of transportation to hospitals. 
Having arrived at the destination, vehicles must be parked, 
whilst patients consult the doctors, as well as staff working in 
the hospital and those visiting bed-patients in the evening. 
When interviewing visitors to hospitals in 1985, one of the 
quer ies concerned the adequacy 0 f parking facili ties. 7.1% 0 f 
all visitors considered facilities to be adequate; 25.~o deemed 
them inadequate; and 67.2% claimed car parking to be non-
existent. From these re~ults, it would appear' that some 
hospitals have car parking facilities, while the rest do not 
(Table 7.6). The only hospital with proper facilities is the 
National Hospital at AI-Aziziah (Plate 7.1). Yet, even these are 
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" f' 
inadequate since there is capacity~foronly,<5q vehicles.; The car 
parking area, used by both patient~~nd~taff, is'~he only space 
, '" " ~. , 
av~ilabie for this purpose, and was created by the hospital 
" - ~ , 
'authorities (11). Since the capa~ityof~this car parI< is very 
" ~ : 
small in relation to requirement, this has resulted in parking in 
nea~by streets (Plate 7.2), causing congest~o~.:O~~th~ other 
, c-> ., 
ha~d, no other hospitals in Makkah have car park~at all, so 
:- ~ - " 
, ~ 
-vehicles have to be street parked. Not enough attention has been 
, ... 
paid to this problem by city planners or hospital architects, 
although the demand for hospital car parking has long posed a 
problem. 
. ".',:'-, 
Table 7.6 The Adequacy of Hopsital Cer Parking racilities 
Car park 
facilities 
Adequate 
Inadequate 
Non-existent 
Total 
01 
10 
Hospitals: Row 
A B C 0 E· total 
46 
2 1 1 ~. 1 146 151 
33 61 124 -177 B 403 
35 62 125 178 200 600 
5.8 10.3 20.8 29.7 33.3 
Hospitals: A = Hara; B = Ajiad; C = King Abdulaziz; 
o = King faisal; E = National 
Source: fieldwork, Makkah 1985 
III 
,0 
7.6 
25.2 
67.2 
100.0 
Plate 7.1 
1985.) 
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Open air car park a t the natiorlal ho ital , Al-
Az;ziah District, June 1985. (Photo: l.A . M k i, 
plate 7.2 Streets around national ho p ilal us d for car 
parking when the hospital car park is rull, June 
1985 . (Photo: l.A. Mekki, 1 985 . ) 
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7.7.1 Distance Between Hospitals and Parking Places 
It is seldom possible for a motorisl to park his car 
immediately adjacent to the hospital building. Normally, he musl 
walk from a street nearby. Fig. 7.5 shows lhe accumulation of 
parked vehicles at hospitals in relalion to distance. In 
general, 96% of cars were parked at distances from 100-500 
metres. This is considered an acceptable walking distance. 
However, 4% of people had to walk more than 500-900 metres. For 
example, drivers at tending the Aj iad Hospi tal fsce tremendoua 
problems, often having to drive round to find somewhere to park, 
since the hospital is si luated in a residential and commercial 
area, and competition for parking spaces is keen. 
7.7.2 The Hourly Car Parking Variation 
The study. reveals two distinct peaks (Fig. 7.6) in demand 
for parking spaces by patients. The first peak started to build 
up from 08.00 and rose steadily to its zenith belween 10.00 and 
11.00 and from then fell gradually to a low level at 14.00. The 
second peak began at 16.00 and rose gradually to reach its zenith 
at 17.00, then fell again at the end of working hours at the out-
patient department. The morning peak is significantly higher, 
due to reasons already discussed. 
7.7.3 Average Daily Car Parking Demand 
In addition to the above section about hourly variation, 
there should be another, showing the daily car parking demand at 
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hospitals, in order to establish daily variation. Unfortunately, 
this was impossible due to lack of manpower and time to carry out 
the survey. Nevertheless, a rough estimate may be made, based on 
the average daily number of visitors and the proportion of these 
using private cars. In this way, a calculation may be made to 
ascertain the parking space required at hospitals in order to 
meet daily parking demand. The average was based on the data 
available for 1982 and the percentage of the hospital visitors 
using their cars was based on the result of the 1985 survey. The 
number of people using Ministry of Health hospitals in 1982 was 
3,601,027 (12). The daily average for each hospital is thus 
1,668. Since those travelling by private cars constituted 77.~~, 
it can be estimated that the daily number of parked vehicles at 
each hospital- is approxl mat-et,l, 290. This figure is slightly less 
than that obtained for parked vehicles at King Abdulaziz Hospital 
for one day (10 June 1987). However, this number (1,533) cannot 
be taken as an average for all hospitals. 
from the average number of cars obtained from the crude 
estimate, it is possible to calculate the area needed to cater 
for parking at hospitals during every hour of the day. Thus, 
Daily area needed = Average daily number of cars x (14m2) (13) 
Area needed every hour = R 
N 
where R = the area needed for daily parking; 
N = the working hours at hospitals. 
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(These formulae were devised by the author.) from the second 
formula, it can be said that the area needed to be used on 
streets at each hospital is 2,000m2/hour. 
7.7.4 Method of Parking 
There is no system of parking and no lines define parking 
spaces. Near hospitals, drivers mostly park at the kerb side if 
spaces are available. Motorists obviously endeavour to park as 
near to the hospital buildings as possible, but during peak 
periods the competition for spaces is intense. Careless parking 
often results in one car taking up the space of two (Plate 7.J). 
Due to the absence of lines defining parking spaces, drivers 
often park in a haphazard and inefficient manner. As a result of 
the 1985 survey and walking round hospitals, various methods of 
parking were observed. The first method is parking parallel to 
the kerb, and the second parking at an angle (JOo, 45°, 60° and 
900 ) to it. This latter method is adopted without consideration 
of the street width or space between one car and another. Yet 
another method is double parking and this occurs most often in 
streets closest to the hospitals, thereby causing congestion. 
The motorist does not hesitate to block other cars in his concern 
to park as near as possible (Plate 7.4). Clearly, this last 
method creates problems for owners 0 f parked cars, sometimes 
leaving them no alternative but to wait for the offending driver. 
In addition to that the accommodalion of parked vehiclea near to 
the gate of hospitals creates access difficulties for ambulances. 
Pla t e 7.3 
angl e s, l hus 
plate 7.4 
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7.7.5 Parking Methods and Traffic flo. 
The method of parking on streets round hospitals can create 
serious trouble for both motorists and the traffic flow. One of 
the common hazards caused by drivers parking is the habit of 
turning without checking whether there is a car behind. Also, 
a motorist leaving the parking place without due care may cause 
an accident with passing cars. Traffic speeds are reduced by 
more than 2m~ (14), due to cars parked along the kerbside. The 
capaci ty of streets around hospi tals is also markedly reduced 
(Plates 7.5 and 7.6). This is because: 
a 20m wide street, with parking on both sides, has the sarna 
capacity as a 12m street where parking is prohibited, thus 
representing a loss in effective width of over 4m for each 
line of parked vehicles. This figure is considerably in 
excess of the width of standing vehicles (15)' 
In spite of these disadvantages, parking on streets near 
hospitals is necessary for patients, since there is no suitable 
alternative, This means that the problem of parking and its 
dangers will remain as there is no solution. 
7.8 Adequacy of Public Transport to Hospitals 
There is no dial-a-bus service to transport palients to 
hospitals, so they use the scheduled bus services. The speed of 
lhe journey depends on the frequency of arrival and departure and 
the directness of the route. In some cases, it may be necessary 
to change twice, thereby incurring three fares. In general, the 
bus services to the hospitals arrive every 45 minutes, which csn 
result in much wasted time for the passengers. This can often 
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Plate 7 . 5 Double-pa rkin g on streets and its ff c t s 0 
traffic flow at Jaid ho spi t al , Jun 1985 . (rh o t o : 
l.A. Mekki, 1985.) 
plate 7 . 6 Highway near King Fa; sal hospital: t raffic flow ;s 
hampered by intensive car parking . (Phot o : Z.A . 
Mekki, 1985. ) 
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encourage a traveller to take a taxi, thereby detracting from 
public bus revenues. The adequacy of bus services provided by 
SAPTCO from which people going to hospital benefit can be 
evaluated by the passenger himself. Our study revealed thal more 
than two-thirds of bus passengers travelling to hospital were 
. 
satis fled with the service. There fore, a third considered the 
public bus service to be inadequate, which might a ffect their 
decision concerning the mode of transport in the future. Since 
public transport is the main option for those who do not own 
cars, reasons for dissatis faction with it w ill be discussed in 
the next section. 
7.8.1 Problems Facing Bus Passengers 
-Some problems were similar to those discussed in Chapter 4, 
but additional points emerged and these will be discussed here. 
One common reason for dissatisfaction was the infrequency of 
bus services. Passengers also complained about the length 0 f 
travelling time. Buses must obviously follow a fixed timetable 
and route, but stopping at every bus stop increases the lime 
taken to travel what may already be a long distance. The 
increase of bus fares from one Saudi Riyal to two Saudi Riyals 
(1983) was another grievance, The present level of bus fares 
considerably affects the low income groups. If two buses have to 
be used for the journey to and from hospital, the total cost will 
be ~ight Riyals. This is below most taxi fares, since the single 
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journey is likely to cost 15 Riyals, almost double the return bus 
fare. However, the taxi is more convenient, saves travelling 
time and goes right to the hospital. The cos~ of travelling by 
bus or taxi is greater than by car, due to the low fuel price. 
The possibility of buying a cheap second hand car or a new one by 
means of instalments has boosted car ownership. If all citizens 
managed to own their own vehicles, public transport would become 
unimportant and the roads would carry an even greater volume of 
,traffic. By providing an adequate bus service at reasonable 
prices, the spread of car ownership might be impede-d, thereby 
limiting the associaled problems of congestion, delay, accidents 
and pollution. 
7.9 Conclusion and Recommendations 
It is apparent from the foregoing that the distribution of 
hospitals and the growth of th~ city both playa significant parl 
in influencing the distance belween districts and location of 
hospi tals. This distance can vary from less than lkm to llkm. 
The distance factor (variable) itself plays a significant role in 
encouraging the use of a fast means of transportation. The most 
popular mode of travel is by means of the private car, as 
demonstrated in the previous discussion. 50, why do people 
depend on private cars more than other means of transportation? 
Here, a comparison is made between car and bus travel. The car 
provides door-to-door service, with minimum delay and maximum 
convenience. The bus does not provide a door-to-door service and 
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passengers must walk from their homes to the nearest bus stop, 
which may prove difficult for someone who is ill. Having arrived 
at the bus stop, he then has to wait for a bus, which must follow 
a fixed schedule and route, increasing travelling lime. There is 
often a long walk from the bus stop to the hospital at the end of 
the journey. This is the situation in lhe case of Dr. Ahmad 
Zahir Hospital in Al-Nuzha district and the National Hospital in 
AI-Aziziah district (see Fig. 7.7). This occurs particularly 
when the hospital is far from the main streets. However, the use 
of private cars has some disadvantages, notably the heavy flow of 
traffic on the city network and the great demand for parking 
spaces. The absence of adequate parking facilities results in 
great pressure on streets around the hospitals (see Fig. 7.7) 
creating major di fficulties for traffic flow. The problem of 
parking will become worse in the fulure as the city population 
grows and car ownership riaes. However, some tentative 
recommendations can "be made to relieve the problem. 
In order to restrict traffic flow to hospitals, it is 
recommended that neighbourhood clinics be expanded, thereby 
reducing the number of patients using the hospitals. These 
surgeries could cater for basic health needs. They should be 
distributed throughout the city, according to population, so that 
no one has to walk for more than about 10 minutes to attend one. 
Even were cars to be used, they would be kept away from the main 
city area. 
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A system could be evolved whereby people are required to 
register at the nearest clinic to their homes. In this case, a 
patient would only attend a hospital when referred by the c11nic 
doctor. 
Most general and specialised hospitals w.ill still be needed 
to meet long-range development requirements. Cars will still 
have to be used to travel between the districts and the 
hospitals, so adequate parking facilities are necesary in order 
to prevent street parking problems. The city planners and 
hospital architects should decide the type of car parking 
facilities required by each hospital already in use. tor 
example, a multi-storey car park could be built where the land 
use is already intensive, or a surface car park where space 
allows. Car parking facilities must be within acceptable walking 
distance and close enough to the hospital buildings to avoid the 
sun's heat by providing direct pedestrian access between the car 
park and hospi tal. Tra ffic police should be on duty to prevent 
illegal parking. 
A temporary solution to the parking problem would be the 
introduction of lines on the ground to define parking spaces, and 
drivers must park accordingly. Since on-street parking still has 
to be used around hospitals at present, it is suggested that 
these roads be made one-wa~ and cars allowed to park on both 
sides. 
When building new city hospitals, they should be located 
away from main regional roads. There should be health units in 
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villages in order to save travelling time and ease congestion in 
ci ty streets. The public bus company should also improve its 
services. 
Were the above recommendations taken into considerstion, the 
problem of hesvy traffic flow would be slleviated and the csr 
parking problem would diminish. Also, the existence of Burgeries 
in districts would help to contribute positively towards the 
control of trsffic flow, making it more localised and easily 
manageable. 
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CHAPTER 8 
SHOPPING CENTRES AND CAR PARKING 
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8.1 Introduction 
This Chapter confines discussion of shopping centres lo the 
question of location and dist ribution in relation to access by 
shoppers. The mobili ty of shoppers and their motives and 
behaviour in moving between markels in the city are also 
discussed. The movement of people within Makkah to shopping 
centres is an importanl part of the daily movement of people and 
traffic in the city, representing a signi ficanl investment in 
time, fuel and money. Obviously, the ease with which shoppers 
can travel from origin to destination varies greatly in 
accordance with the character of the journey. The reasons for 
these varialions will also be considered. Besides the Journey to 
the shopping centres, a second problem is the demand for car 
parking space near the shops.' This is generally inadequate and 
can lead to a serious problem for lhe city transport system as a 
whole. 
B.2 Shopping Centre Location 
One of the most distinctive characteristics of the city 
centre in a Middle Eastern city is the Suq, or market. "The 
bazaars in Cairo, Damascus, Jerusalem, Tunis and Casablanca are 
famed 'department stores', workshops and business areas." (1) In 
Makkah the size and extent of the commercial activities can 
largely be altributed to the religious funclion of the city. The 
city serves its permanent population (600,000) and a considerable 
number of visitors and pilgrims from all parts of the world (the 
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total number of pilgrims in 1987 was about 2.1 million (2». 
Additionally, the city serves as the centre for its non-urban 
hinterlands providing a variety of services, and goals to tho 
rural and nomadic population. This activity alone is enough to 
keep the city streets busy, especially those near and around tho 
shopp ing areas. 
The Haram is the main focus for visitors throughout the 
year, with high peaks during the annual Hajj and the month of 
Ramadan. This has resulted in the creation of several central 
shopping zones, each of which specialises in cerlain commodilies. 
The suqs selling meat, vegetables, fruit, bread and other daily 
requirements, initially clustered in three main areas which are 
close to AI-Haram, Suq AI-Lil, east of AI-Haram, AI-M'ala, north 
of AI-Haram and Suq AI-Saqeer, west of AI-Haram. Suq AI-Shomioh, 
north-west of AI-Haram, is another specialised suq, selling 
jewellery (3). This suq was described by a Muslim historian as 
having similarities with the design of Turkish suqs. It has a 
fine wooden roof similar to Khan AI-Khalili in Egypt. In this 
suq, Indian and Turkish clothes are chiefly sold, besides other 
goods for permanent residents as well as visitors (4). A similar 
suq is located north of AI-Haram and just a few hundred yards 
from it, with congested rows of old shops along its sides. This 
suq is the largest in Makkah. Mixed commodities are Bold here, 
such as religious books, traditional perfumes (brought from 
India), beads and prayer rugs, as well as clothes. This suq 
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becomes exceptionally busy during the main seasons of Ramadan and 
Hajj when overseas seek souvenirs. Another suq, east of Al-
Haram, specialises in selling jewellery, called Suq AI-Oohob or 
the Gold Market. This suq is the only suq in the city to do ao. 
Some jewellery shops recently opened on Al-Masjed AI-Haram street 
and on Al-Seteen street in Al-Rusi fiah district and AI-Ulibiah 
district. Al-Ghaza suq to the north of AI-Haram is another 
famous specialised suq where fashionable clothes sre sold (5). 
In Ajiad district, and still only a few hundred yards south of 
AI-Haram, a mixed commodity centre is located opposite Ajiad 
Hospital. All these suqs serve the entire city of Makkah, so 
that the area around AI-Haram tends to be extremely busy et all 
times, but it becomes especially congested dur.ing the Hajj and 
Ra madan. These suqs remain the city's most important shopping 
areas; the few shops in residential areas clearly cannol satisfy 
demand. People shopping in the area mingle with the motor 
traffic, which inconveniences shoppers and hinders traffic flow. 
Moreover, there is no proper car parking suitable because of the 
shortage of open spaces and the narrow streels. 
Since 1955, however, following the enlargement of AI-Harem, 
the landscape of the city centre has been undergoing rapid 
changes in shape and character. Many of the older business arens 
were demolished, including Al-Shamiah Suq, Suq Al-Saqeer, Suq AI-
M'ala and part of Suq Al-Lil. 793 shops were demolished at the 
time of the AI-Haram enlargement (6). Most of the demolished 
shops were re-sited along the main streets leading to AI-Haram in 
- , ~" 
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order to benefit from being as close as possible to the cily 
centre and AI-Haram. Some shops were relocated away from AI-Haram 
to serve people who migrated from the city centre because their 
houses were demolished; 583 houses were demolished at the time of 
the AI-Haram enlargement (7) •. ' The creation of these new shops in 
new districts, such as AI-Jumaizah. Al-Maabdah, Jarwal and Al-
Utibiah was also encouraged by compensation paid to traders. 
The general development of the country during the oil boom 
has also led to the development of shops in other parts of the 
city. Today almost every district has commercial relail activity 
• 
in the form of shops and modern supermarkets. The districts 
which have the besl developed commercisl retail activities are 
AI-Aziziah, AI-Seteen, Al-Monsoor, Al-Taneem, Al-Hafayar, AI-
Shubikah and Al-Missfalah. This increase of commercial activity 
also reflects the marked growth of the city's population in 
recent years. The spread of commercial activities in most parts 
of the city has resulted in the emergence of two types of 
commercial activity; firstly, the neighbourhood shops, and 
secondly the lsrger, specialised stores and supermarkets. Both 
may be privately owned and commonly open from 08.00 until late in 
the evening, with a period of closure during the day. This 
situation is similar to that in other Saudi cities, and is 
si milar to hours a f opening in Jordan, which are from 09.00 to 
13.00 and from 15.00 to 19.00 (8). 
Neighbourhood shops are usually found along most secondary 
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streets in all residential areas. Some of the best examples of 
this type of neighbourhood shop are scattered along Abrahim Al-
Khalil street, which serve people in AI-Missfalah district. They 
serve the daily needs of the population for fresh bread, 
vegetables, eggs, cheese and other fresh food. The second major 
type of shop is the specialised sto~e, both wholesale and retail. 
This type of sho'p offers shoppers a far greater range of 
merchandise than do neighbourhood shops. Examples of this type 
are AI-Mashat Centre and AI-Tassan Centre, located in AI-Seleen 
street. These centres are composed of shops specialising in 
high-quality ladies fashion, childrens' clothes, and European 
goods such as shoes and perfumes. This type of specialised shop 
occupies either the ground floor of one building in the 
residential area or a purpose-built shopping centre in a 
residential area bul not associated with dwellings. A good 
example of this type is AI-Aziziah central market in AI-Azizioh 
district. These shops serve the entire city, and even some of the 
non-urban settlements near lo the city. These specialised shops 
are not numerous and are usually found at the city fringe, mainly 
in the newly-developed districts. The siting of these shops on 
the city fringe increases the distance differential between 
specialised shopping facilities and lhe focal points in the 
districts throughout the city. Here a question arises as to 
whether the location of these types 0 f shops a ffecl ci t y 
shoppers' habits, and how di fficult it is to travel long 
distances from home to the shopping areas (specialised shops). A 
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further point to be mentioned here is tha~ th~se specialised 
neighbourhood shops may result in traffic disturbing pedestrian 
movement with on-street parking. To whst extent on-street 
parking is adequate for shopping st these centres has not been 
previously investigated. 
" 
To answer the questions mentioned above, we conducted an 
investigation in 1984, to try to establish some answers from 
published data. Unfortunately, there is no such data, ao we 
designed a survey to provide data which might be useful for the 
city planner in future. Data was sought both on the journey to 
shops, and on parking problems at destination, and theae are 
discussed below. 
8.3 Shopping Survey Methods 
Surveys we car~ied out in the city had two approaches: 
interviews with shoppers, and vehicle counts of cars parked on 
streets near selected shopping areas. The purpose and method of 
each survey deserves some discussion. 
In April 1985, we conducted the technical survey of counting 
street-parked vehicles at selected shopping areas. The purpose 
of this survey was to count parked cars and to classify them 
according to type of vehicle to establish the dominant vehicles 
used to travel to shopping areas. In addition, we included the 
method of parking at shopping areas (whether it is proper 
parking, double parking, block parking or parking in no-parking 
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zones) to find out how these methods of parking affected passing 
traffic. To conduct this survey, five shopping areas were 
chosen, four of them located in a newly-developed district and 
one located in an old district away from the city centre. The 
city centre shopping area was excluded from the survey because 
there are two multi-storey car parks there which are extensively 
used as well as on-street parking. A separate survey was 
designed to find out whether these multi-storey car parko ore 
adequate for all purposes including shopping (see Chapter 7). 
Moreover, we tried to avoid counting vehicles parked on streets 
with mixed land-use purposes, where reasons for parking are mixed 
in the centre of tRe city. 
At each selected shopping area, parked vehicles were counted 
from 09.00 to 20.00. The survey was conducted every day for one 
month in April 1985, to determine whether the demand for parking 
spaces varies between weekdays and weekends. Vehicles were 
recorded on a field sheet every half-hour, including detalis of 
the vehicle type, and the quality and method of parking in each 
of the five zones. Variations in parking space demand from 
morning until late evening were also noted. 
A problem associated with this survey was the difficulty in 
distinguishing the vehicles of shoppers from those of residents 
and employees. 
A second survey was conducted in May 1987, at the same 
shopping areas chosen for the first survey, to interview 
shoppers. Fi fteen days were given to conduct' interviews, 
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; \ 
starting from the 15th of Shabaan (mid-May) to the end of the 
'i' ! ,'" 
month. Three days were given to "each shopping area to conduct 
interviews. This survey was design~d to meet both men and women, 
to establish the shopping habit~ oi both sexes ~~d problems 
associated with their shopping Journeys from origin to 
destination. The detailed purposes were to find out: 
1 Shopping visits - time and frequency. 
2 The method of transportation. 
3 Whether the location of shopping areas cauaed access 
problems. 
4 Availablity of parking facilities. 
The questionnaire is shown in Appendix f. We used two 
, , 
methods to distribute the survey samples: 1) interviews with male 
shoppers at shopping centres, and 2) interviews with female 
shoppers at home, (with the help of female university students). 
We had no opportunity to interview women at shopping areas, for 
religious reasons. Three days were given to esch selected area 
to conduct the male interviews, mainly in the morning and evening 
from 09.00 up to 20.00. Samples were taken randomly with any 
shopper willing to answer the questionnaire by moving from one 
shop to another along the two sides of the street. Ten minutes 
were given for each int~rvie~. 
For the interviews at home we asked women lecturers in Umm 
AI-Qura University to distribute samples randomly in every 
department in the lecture halls. Moreover, we asked lecturers to 
• 
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divide samples equally for each department and to give lhese 
, 
samples to girls at random, by giving three samples to every 
three girls. Each girl getting the survey samples took them home 
to interview her mother, and then returned lhem to us. The same 
method was followed at the female studenls' college which is 
, ~ . , ' ; ~ , 
under different administration in the city of Makkah. Altogether 
1,200 survey samples were distributed, divided equally between 
male and female. 860 ssmples were returned, 70J of which were 
found to be valid. Samples not returned were almost equall~' male 
and female. 
The chief problem of this survey was lack of funds with 
which to pay field assistants as in 1985. Apart from occasional 
help from friendly leachers in the evening, the survey was 
conducted entirely by the author. 'Thus the time of the 
interviews expanded from three days to five days at each shopping 
area chosen. Finally, the high temperature in the morning made 
interviews with shoppers very uncomfortable. 
B.J.l Shopping Survey - findings' 
During the 1987 survey, 63~~ of male shoppers responded lo 
the questionnaire, and only 37% of the female shoppers responded. 
The reasons for the poor female response rate are not clear. The 
study also revealed interesting discrepancies in the proportion 
of shoppers by age (Table 8.1). Almost 78% were in the age group 
21-40, representing the working group, with good incomes and high 
levels of family consumption. Shoppers aged between 18 and 20 
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. years old formed 15.4~o of shoppers •. The ,over 40 group is low, 
largely because of the trad~tional habits whe~eby elderly parents 
have shopping done for them. 
Table 8.1 Shoppers According to Age 
Age Group Number ., .. 
18 to 20 108 15.4 
21 to 40 547 77.8 
More than 40 48 6.8 
Total 703 100% 
Source: Fieldwork in May 1987, Makkah, Saudi Arabia 
8.3.2 Origins of Shoppers (by District) 
The purpose of this section is to discuss the dominant 
districts for the generation of shopping trips. The atudy 
revealed that districts 4, 2, 8, 9, 1, 7, 3 and 16 produce the 
highest proportion of shopping journeys within the city (Table 
8.2). This is not surprising because of their large populations. 
As already mentioned, the city provides services for certain 
non-urban settlements. We' found from the survey that Fatma 
Valley, north of Makkah City (which contains several villages) 
produces 6.5% of shopping journeys, while Al-Sharaii Valley forms 
a lower percentage (0.3%). from these percentages it can be seen 
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Tabl. 8.2 Ori8in of Shoppers by Districts 
-Cod. District Number % 
• 
1 AL-Zaher 53 7.6 
2 AL-Aziz1ah 80 11.4 
3 Jarwal 33 4.7 
: 
it AL-Hisstalah 88 12.5 
5 AL-Falq 6 0.9 
6 Amir Path 18 2.7 
7 AL-Hansoor 43 6.1 
8 AL-Rus1fah 71 10.1 
9 AL-Uti b1ah 65 9.2 
10 Fatma Valley 46 6.5 
11 Jabal AL-Noor 3 0.4 
12 AL-J:hann 4 2.0 
13 Ummra 9 2.7 
14 AL-Nuzha 27 3.8 
15 AL-Shamiah 3 0.4 
16 AL-Hdbdah 33 4.7 
17 AL-Zahra 12 1.7 
18 AL-Shisha 9 1.3 
19 AL-Taneem 3 0.4 
20 AL-Hafayer 17 2.4 
21 AL-lCak1ah 10 1.4 
22 Hajj Street 14 2.0 
23 Ajiad 18 2.6 
24 AL-Sul11man1ah 4 0.6 
25 Harat AL-Bab 2 0.3 
26 AL-Awal1 5 0.7 
27 AL-Adel 3 0.4 
28 Hina 1 0.1 
29 AL-Shub1kah 1 0.1 
30 AL-SharaU 2 0.3 
Total 703 100.0% 
SourcalFieldwork.May 1987.Makkah. 
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that shopping journeys from villages around the city must add to 
the traffic volume on the city network and raise demand for car-
parking spaces. It is also noticeable from Table 8.2 that some 
districts produce a low frequency of shopping journeys. These 
districts are 19, 21, 26, 28, all of whiCh are relatively 
recently developed and their populations remain small. Certain 
other districts appear to produce a small proportion of shopping 
journeys, but these are not explained by low population. It may 
reveal the small number of shoppers we interviewed from these 
districts. The random samples taken among female students may 
have affected the results because of bias in the districts with a 
huge population of students. As would be easily shown by, the 
application of a simple gravity-flow model, population sl~e is a 
key factor in creating shopping demand. A further key demand is 
income, which it was not possible to follow up because of 
difficulties in obtaining data. 
8.3.3 Shopping Habits 
The purpose of this section is to establish the habits of 
shoppers going out for shopping journeys. Such habits we hope to 
find are how frequently city people go to shops during the week, 
and preferred times to do their shopping. To. understand 
shoppers' movements is basic to understanding city t.raffic and 
demand on facilities such as parking. The survey results showed 
that the, majority (B6.2~o) of shoppers prefer to do their shopping 
in the evening. Since most are in employment or are student.s, 
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evening is the obvious time. By contrast, shopping in Britain is 
often done from the place of work (particularly during lunch 
breaks or after work has finished) (9). But this does agree 
partly with practice in Makkah, where shopping activity after 
working hours is quite common, if only to buy small purchases for 
their daily needs such as bread or fruit which does not require 
much time to stop at shops open to provide such services. Most 
shops in the city are closed between 13.00 and 15.00, when people 
prefer to be at home to eat lunch and to avoid the high 
temperatures outside. These factors keep shoppers' numbers smsll 
in the morning (13.B%). There is a distinctive variation in 
patterns of shopping activity during the week. The days 
preferred by shoppers are at weekends (Thursday and Friday) with 
47.2~~ (Table B.3) when holiday provides an opportunity for 
shopping. People who shop only at weekends usually shop for the 
whole week (10). Some shoppers (12.2~~) shop tw ice a week, while 
those who go shopping every day and from four to six times during 
the week together form 1l.4~o. 
This may reflect that some people hang on to their 
inheritied tradition of going to market e~ery day. From the 
survey results it was found that 50.2% of shoppers go to only one 
market on the day of shopping. Table B.4 illustrates some 
reasons given for shopping at one market only. It is worth 
noting that 22.4~o wished to avoid heavy traffic by shopping at 
one centre only. 
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Table 8.5 illuslrates the reasons for going to mare than one 
" , 
,.-"'-
market in a day. The most significant factor causing shoppers to 
move to mare than one market is prices of goads (52.9%). 
Table 8.3 Frequency of Visits to Shops 
Frequency Number % 
Every day 55 7.8 
Four to six times 25 3.6 
Three times a week 49 7.0 
Twice a week 86 12.2 
Once a week 156 22.2 
Only. at weekends 332 47.2 
Total' 703 10m, 
Source: Fieldwork, May 1987, Makkah, Saudi Arabia 
Table 8.4 Reasons for Preferring One Shopping Centre 
Reasons Number 0' 10 
Proximity to home 86 24.4 
Variety of goads 144 40.8 
All of the above 123 34.8 
Total 353 10mo 
Source: Fieldwork, May 1987, Makkah, Saudi Arabia 
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Table 8.5 Reasons for Preferrf~gMore Than'on~ Shopping Centre 
Reasons 
Goods unobtainable 
in one market 
Price differences 
No traffic difficulty 
Total 
Number 
157 
185 
8 
350 
Source: fieldwork, May 1987, Makkah, Saudi Arabia 
8.3.4 Hethods of Transportation 
0' iG 
44.9 
52.9 
2.2 
100% 
This section discusses the means of transportation used on 
shopping trips. The survey results (Table 8.6) showed that 0 
total of 83.8~~ of shoppers use their private cars to go shopping. 
This reflects the high percentage of car ownership and use among 
the city population (see Chapter 3), which clearly raises the 
traffic volume on city streets. On the other hand, the use of 
taxis (7.H~) and public buses (2.6%) is very low. 
We asked both private car users and bus passengers to give 
us reasons for choice of transport; this will be discussed in the 
section 8.3.4.1. In addition, 6.2~~ of shoppers accomplish the 
journey on foot. The use of motor cycles is notably low in 
Makkah compared with European or Japanese cities. 
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Table 0.6 Method of Transport~tionto Shopping Areas 
Method of Transport Number o· 
.0 
~" , 
Private car 448 63.7 
Private car with driver ,80 11.4 
Private car with husband 43 6.1 
Private car with ,son 18 2.6 
Taxi 50 7.1 
Bus 18 2.6 
On foot ;44 6.2 
Motor cycle ,,2 0.3 
,!: 
Total 703 100% 
Source: fieldwork, May 1987, Makkah, Saudi Arabia 
8.3.5 Choice of Method of Transport 
The purpose 0 f this section is to compare the use 0 r tw 0 
types of transportation, the private car and the public bus. The 
goal of this comparison is to establish the dominant factora 
influencing choice of transport, which might assist city planners 
when deciding whether planning should emphasise one or the other 
method in future. The survey results showed a marked preference 
for lhe private car over the public bus. 
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Table 8.7 Reasons for Use of Private Car 
Reason given by Shoppers Number % 
Difficulty geting taxi -, IB 2.6 
Convenience 97 14.0 
Riding'with maharam 61 B.B 
Move easily from one 
market to another 46 6.6 
Long distance 10 1.4 
More economical 260 :37.5 
Loads goods conveniently 113 16.3 
Save time 67 . 9.7 -, 
Cannot walk 5 O.B 
Inadequate buses 16 2.3 
Total 693 100% 
Source: Fieldwork, May 1987, Makkah, Saudi Arabia 
One of the mosl significant factors is thal the private car 
is more economical according to 37.5~~ of the inlerviews (Table 
B.7). The money paid to travel by bus from origin to shopping 
destination and back is enough to buy four gallons of cheap 
petrol, enough to run a private car a great distance in the city. 
16.3% of shoppers preferred private cars loa for the convenience 
of loading goods, especially when buying vegetsbles, fruits and 
> ' 
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other needs in bulk from the Halqa (wholesale vegetable market), 
, 
someti mes for very large households a f up to a dozen persons. 
Private cars can also provide door to door service which 14% of 
shoppers mentioned. In addition, same 9.7% of shoppers claimed 
to use their private cars just to save time. This becomes a 
special ,advantage when shoppers travel from one market. to 
another, which nearly 7% commonly repor~ doing. The public bus 
~ 1 "} ; 
is confined to fixed routes and schedules; thus 2.3% of shoppers 
stated that they use their private cars,~ecause the public bus 
does not meet their travel demands. One of the significant 
results obtained from the survey showed-that 8.8% of female 
>, '" ~ >, 
shoppers preferred riding in private cars with their maharam, 
that is, father, san or brother, rather than riding with a 
strange driver such as a bus driver, taxi driver or chauffeur. 
'/" ~ "" ,/' ). 
Such social factors are important in transport planning in 
Makkah. 
A few shoppers, an the ather hand, stated a preference for 
bus travel. A small number of shoppers (19.1%) use the bus 
because it does not requi re parking spaces (Table 8.8), some do 
not own a car, while eleven bus users (52.4%) use the bus because 
it is economical. 
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Table 8.8 Reasons for Use of the Public Bus"':·:· ~'C:'·,·: 
Reasons 
Not requiring parkingcspace{ ,. '4 . , ,";: 19.1 ';.', . ! 
Have no car '6 ; , ·28.6 . \ 
Economical . "11 " < ~ 52.4 : " . 
.' 
Total 
Source: Fieldwork, May '1987, Makkah" Saudi ,Arabia ' '" 
if" ,-' 
8.4 Access to Shopping Areas' 
Measuring accessibili ty , has 'two aspecta. One is the 
accessibility of places, such as how easily certain places can be 
reached. The other is the questi~nofhow easily people can 
reach activity sites (11). In this section we will discuss the 
case 0 f access 0 f shoppers to acli vity si te's, which is a vital 
aspect of planning as mentioned' by S.: Hanson (p.S): 
Many scholars have a rgued that the eaae 'w i th which people 
can reach employment locations, retail and service outlets, 
and recreational opportunities 'should be considered in any 
assessment of the health of the city (12)' 
The survey results showed (Table 8.9) that 1.7~o of shoppers 
found very easy access to the shopping area, while 43.4~ of 
shoppers found easy access to shopping areas. These two groups 
are probably those who go to only one market area for reasons 
-! ;, 
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, 
mentioned in Table 8.4, thus saving time'snddistance. On the 
'other hand, the survey re6ults·~showed-;th.at',49.8~~ of shoppers 
found it very di fficult. These di fficulties 'wi 11 be discussed 
below. 
Table 8.10 illustrates difficulties~facing shoppers going to 
shopping areas. It is noticeable,from,theTable that the most 
signi ficanl problem making access to shopping areaa difficult 
for 43.7% of shoppers, is traffic congestion en route to shopping 
areas. This occurs beca~se of the variety of traffic moving for 
di fferent purposes, and because a f the use a f the kerbside for 
0," -",~; ," ,iI. ,:'~ -~'" i ~ ;;,:. "?~," ~t:;.'~, (- .~ ,\. i.'--
the parking of private cars, t'ru'cks ·de1iv'e'r Ing 'or 'recei \ling" 
goods, and taxis where this refers to the absence of the suitable 
terminals (parking). Another significant problem making access 
to shopping areas difficult for 2;3% of shoppers; is the long 
, ~, .; '~ 
distance. A further significant problem making access La 
shopping areas difficull for 2.1% of shoppers, is said to be the 
existence of many traffic lights en route. Hollows and nsrrow 
roads with o.no and 0.9~o respectively also create access 
di fficulties for shoppers. These di fficulties are similar to 
those discussed in Chapter 7, concerning access to hospitals. 
2.3~~ of pedestrian shoppers complained about hazards they face 
from oncoming traffic en route, especially in crossing busy 
roads. Zebra crossings are not reliable and accidents to 
pedestrians can occur. The high temperature (0.1%) and the lack 
of shade (O.l%) also create access difficulties for shoppers. 
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Table 8.9 Access to Shopping Areas 
Degree of Access 
Very Easy 
Easy 
Difficult 
Very Difficult 
Total 
Number 
12 , . 
305 43.4 
,. oj' "" .. ! 
350 49.8 
36 5.1 
703 100.0% 
Source:Fieldwork,Makkah,1987 
, '~ 
Table 8.10 Problems Facing Shoppers en, r~ute~to.~hoppin8 Areas 
Type of Problems Number % 
Heavy Trffic :307' 43.7' 
Long Distance 16 ' ,2.'3 
Many Traffic lights 15 2.1 
Hollows on Roads 5 0.7 
Narrow Roads 6 0.9 
Car causing hazards to 
pedestrians 16 2.3 
High Temperature 8 1.1 
No Shade on Streets 1 0.1 
Cars Parked in correctely 9 1.3 
Noise, 3 0.4 
No problems reported 317 45.1 
Total 703 100.0% 
Source:Fieldwork,Makkah,1987 
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Finally, cars parked incorrectly cause access di fficulties to 
1.3% of shoppers. The shortage of open spaces and the limited 
number of on-street parking spaces encourage drivers to porI< 
their cars by using unorthodox methods discussed in the coming 
section. 
8.5 Car Parking Demand 
One of the ci lyls mai n problems is the great shortage 0 f 
open spaces and parking places. The shopping areas in the city 
suffer from shortage of parking places. Comparing the situationa 
in Makkah and Jeddah, it is found that there is s great shortage 
of parking places in Jeddah, where its central area in particular 
suffers more than any other area in the city because of great 
demand for parking places, both from shoppers and the workera 
em~loyed in the C.B.D. (13). 
Generally, the increase of car ownerahip in Makkah led to 
the intensive use of vehicles and high traffic volume on the city 
streets (see Chapter 5). As shopping areas form a temporary 
destination, there must be long- or short-stay car parking 
facilities. The increase in vehicle ownership in the city 
resulted in a high demand for on-street parking placea. The 
increase in parking demand in the city is posing a major problem, 
affecting traffic flow and the environment. To evaluate the 
scale of the parking problem in shopping areas, we asked ahoppers 
in the survey conducled in May 1987 about parking difficulties. 
The study revealed that 80.4~~ of shoppers who use their private 
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. "".." 
cara faced major car parking problems in shopping areas. from 
this, it.is clear that the demand on car parking spaces in 
, .. 
shopping areas is significantly high. Parked vehicles wero 
,. ~ ~ r i , ~, ~,~ r -t _ ~ 
surveyed in shopping areas in Makkah during fieldwork in April 
• 0 " ~ 
1985 to establish the variation in dema~d for parking places from 
, ~ 0 ," ~, 
hour to hour and from day to day. The meth.od of parking used, 
. . 
and its effect on traffic flow, were also surveyed in 1985. 
, ,,( ,1 j 
Before discussing the findings, we should clarify the method of 
,~ ~ " " 
analysis. The analysis was based on laking the monthly overage 
, ;' ~ ',' " ;:-,: ~ , .. - < : 
reading from the field record of the hourly variation, daily 
variation and method of parking~ 
shopping zones which are: 
, < ' ,t, ' 
The data represents five 
I Ibn Khaldoon street (now Umm AI-Cura street) shopping zone; 
2 AI-Mansoor street shopping zone; 
3 AI-Seteen slreet shopping zone; 
4 Abrahim,AI-Khalil street shopping zone; and 
5 AI-Aziziah street shopping zones. 
Zone 1 is located about 5km west of AI-Harem, Zone 2 is 
located approximately 5km south-west of AI-Harem, Zone) is 
located about 8km west of AI-Harem, Zone 4 is located about 1.5km 
south of AI-Haram, and Zone 5 is located about 9km east of Al-
Haram. These five sample areas give sufficient data on which to 
base some general conclusions. 
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8.5.1 Hourly Car Parking Variations 
Figures 8.1' to 8.15 illustrate the hourly car parking demand 
, ' ~>-- '':- ,~~ - , 
"variation. Two distinct' peak t3: c,arl besee!,~:i j,) each figure. The 
" -;. ~~ : ~,-' , ,<,"~ ,_- ~.; '<,,~ •• 1 -: ~f,_';';.,., _',\ 
, first peak starts at 09.00 and gra'dua11y builds up to reach ita 
.~, < '," ' ~ _ ;, ,," - "~t • ", '- < \ 
zenith between 12.00 and 13.00. After that time" the demand 
~ , <, \.' < 
stsrts falling between 13.00 snd 16.00.: The second peak atart.a 
_ <", 
,1 :"~ "" 
after 16.00 and gradus11y rises to reach its zen'ilh at,20.00, 
which represents the end of our counting parked vehicles at 
shopping areas. Comparing the two peaks, it is found that the 
evening peak is the largest, which coincides with the result 
" , 
obtained from a survey done in 1987, which showed that th~,~ 
evening time is the most convenient time for shoppers~' . 
. , ,,' " 
It was surprising that demand for parking spacas near shops 
> ~.' 'd,"l', 
did not fall to zero between 13.00 and 16.00. The explanation 
for this phenomenon will be mentioned in,the next section. 
8.5.2 Daily Car Parking Variations 
The study reveals that there are no big differencea in 
parking demand at shopping areas throughout the week. The number 
of vehicles parked at weekends is nearly the same as on weekdays. 
This result does not entirely agree with the survey held in 1987, 
which showed that weekend shopping journeys are the highest. The 
explanation for this anomaly' is the fact that mixed land use in 
the shopping areas created demand for parking spaces from other 
parkers in the area. Similarly, when shops closed between 13.00 
and 16.00, there was demand for parking apacea. We could not 
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distinguish between shoppers' cars and those who parked near 
houses, offices and schools located in the sarna area. 
8.5.3 Duration of Parking 
The purpose of this section is to eslablish the usual lenglh 
of time spent by shoppers in the shopping areaa, with special 
reference to car parking times. Table 8.11 illustrates Lhe 
duration spent by shoppers in general at shopping areas in 
connection with the method of transport used. Those motorials 
who spent less than half an hour at shopping areas form only l5~ 
of the total. Those who spent half to one hour form l4.7~, while 
those who spent one to one' and a half hours form 17.4%, which is 
a large proportion. Moreover, those who spent from an hour and a 
half to less than two hours, together with those who spent two to 
less than tWQ and a half hours, form 23.2%, which is the largost 
proportion, while those who spent more than two and a half hours 
form 13.5~o of the total, which we also think high according to 
length of time at shopping area. There is thus a high and 
significant demand on parking spaces from between less than one 
hour to two and a half hours. This partly explains why many 
spaces on streets at shopping areas are occupied for long periods 
of lime, encouraging unorthodox on-street parking which is 
discussed below. 
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8.5.4 Parking Methods and Their Effects on Traffic flow 
Although there is no system of parking and no lines to 
define parking spaces, most parkers at shoppIng aress - as 
observed in the field and from the .result a f the survey in 1985 
(see figures 8.1-8.15) - park at the kerb-side if spaces ar~ 
unavailable. The shortage of parkIng spaces on streets at 
shopping areas, because of their location in residential areoa, 
creates high competition for kerb spaces between shoppers and 
residents within the same area. This competItion is becoming 
acute because all drivers try to park at the kerbside within 
acceptable walking distance. In the absence of kerbside apace, 
drivers resort to double- or block-parking in no-parking zones. 
These two methods, as shown in figures 8.1-8.15, invariably occur 
in the two peak times for shopping, while they decline in the 
off-peak periods. The evening peak period tends to be the worst 
time for poor' parking, although these two methods of parking are 
found to vary somewhat from one zone to another (see figures ~l-
8.15). The use of on-street parking causes congestion, 
frustration and delay, as well as causing accidents to vehiclea 
and creating hazards for pedestrians. Street cspscity is clearly 
reduced when parking occurs on both sides, sometimes to only 40r. 
of! ts capac! ty. The over all cost 0 f such parking problems to 
Makkah is very great indeed.' 
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8.6 Conclusion and Recommendations 
It is apparent from this study that city expansion led to 
greater distances b~tween activity centres such ss shopping 
areas. The location 'of certain specialised shops on the city 
fringe and in the residential areas also raises acceDS 
difficulties for shoppers. Moreover, the price differences 
between one shopping area and another, and di fferent ranges 0 f 
goods, all induce shoppers to travel long distances to do their 
shopping.' The response is to seek the fastest and most 
convenient means of transoportation. Thus, the private car forma 
the dominant method of transportation to accomplish shopping 
activity. As shopping areas in Makkah are among the most 
imporlant activity centres, journeys for shopping are expected to 
increase as the city population increases. The absence of 
adequate car parking facilities has resulted in creating sevore 
competition for parking places. These difficulties will become 
more acute in the future as the city population and car ownership 
grow. 
To ~ontrol car parking problems at shopping areas, it is 
recommended that parking meters are installed in adjacent 
streets. But this should not be the long-term solution. There 
should be free traffic flow on main city streets which cannot be 
achieved wi thout sn end to kerb psrking. Enough parking 
facilities immediately contiguous to shopping areas and close 
enough to provide direct pedestrian linkages must be provided. 
Parking facilities must meet the city population's demand where, 
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from the result of the survey in 1987, 96.no of shoppers would 
prefer the creation of parking facililies to end parking 
difficulties. The vast majority (97%) would prefer mulli-storey 
car parks for reasons that are not clear. Moreover 97~ of 
shoppers are willing to pay parking fees according to the survey 
held in 1987. In addition to that, we would say that porking 
facilities should meet the city population demand as well os ils 
non-urban population demand. 
To ease congestion en route to shopping area locations, the 
city planners should re-consider creating new commercial areas In 
connection with.the present development of the city road network. 
They might create a number of regional centres at key 
intersections on the third outer circular road (see figure 8.16). 
This might ease the traffic volume on cerlain city streets. In 
case of developing new commercial centres, there should be access 
points in the parking spaces for trucks to load and re-load goods 
away from other automobiles. This is particularly necessary in 
the case of the Halqa, the only wholesale vegetable market, 
located in the far south part of the cily, serving the entire 
city population, which creates congestion because of the traffic 
radiating to all parts of the city. Alternative wholesale 
vegetable markets at various locations in the city would help 
reduce congestion. finally,' the public transport system should 
be improved and linked with such markets. 
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9.1 Makkah's Transport Problems 
When we come to look at transport problems in Makkah oUlside 
the period of Hajj, we find a city which has been subjected to a 
number of unique influences and factors leading to unusual 
transport problems. The first of these is its very long history 
dating from 1892 Be, which was fully discussed in Chapters land 
2. Nevertheless it is worth emphasising here lhat history created 
a city that was never planned for petrol-driven vehicles or evon 
transport systems dependent upon animals, i.e. commercial and 
pilgrim caravans, and its morphology is generally unsuitable for 
mass movement. Therefore, we have a spatial framework which has 
limitations from the start. Since the emergence of Islam, the 
ci~y has become the spritual centre of· Islam and the focal point 
for Moslems allover the world. Every Moslem must face the Kaaba 
for his daily prayers, and everybody must perform Hajj once in 
his or her life time if able to do so. In addition t.o that, the 
city has an extraordinary internal nodality based on AI-Haram, 
the religious function 0 f which continues throughout the year. 
Even if there are fe w visitors to the city, there is always a 
high demand from the local people who want to pray the five daily 
prayers in AI-Haram. There is also demand at Friday prayer time 
and in Ramadan (the fasting month), as well as during the Hajj 
month, keeping the city centre very busy with continuous traffic, 
including motor vehicles and pedestrians, day and night, almost 
every day. So whatever we do about journeys for shopping, to 
government offices, hospitals, schools and elsewhere, we are 
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still left with the fact that there is a high degree of nodality 
and there will always be trips generated by AI-Harsm not only 
from the city's local people but also from people of other cities 
in Saudi Arabia and the rest of the Islamic world. 
In addition to the religious role which dominates sll other 
activities the city functions as an administrative centre. 
Makkah province (Emarat' Makkah) is the administrative authority 
snd holds executive power in the whole western region. The 
headquarters 0 f Makkah province direc tly controls the var lous 
provincial administration distributed throughout the region. 
The city plays an important role in education exemplified by 
Umm AI-Qura university, one of the largest universities in the 
Kingdom. In addition there is a great variety of different 
schools' for' a range 0 f ages scattered throughout the ci lye 
Makkah is also a centre for health,social, economic and 
commercial activities not only for its permanent population 
(600,000), but also for the surrounding region. People who visit 
throughout the year, especially during Hajj, also require 
services of all kinds, which means that there is s tremendous 
level of traffic converging upon the City, and moving around 
within it. 
The high employment levels' in Saudi Arabia, reaching 
1,420,000 employees during the third plan period 1400-1405 AH 
(1980-1985 AD) (I) are especially reflected in a city like ~'akkoh 
where the place of work creat!3s a big demand for transport and 
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parking facilities. The indus tria 1 sector playa an important 
part in the city's economics and commercial life (2), and alao 
creates a demand for transport not only for employees but for the 
transportation of new materials to the industrial locations and 
the distribution of produce to the local and regional markets. 
Students, workers and traders all travel in to work at 0 
similar time each day causing a large demand for transport. which 
keeps city streets busy and congested as in any large modern 
city. Moreover, high incomes have resulted in high levels of cor 
ownership (see Chapter 3). The region under consideration is very 
affluent and many families own more than one car, some of whome 
employ chauffeurs. In addition, the custom of most Saudi women 
not to ride on p'ublic transport or even by taxi creates a huge 
demand for privale transport and parking facilities (see Chaptar 
B). Besides, any high income community tends to choose to trsvel 
by private car whether they are male or female, which aggravates 
the city transport problems. 
In the geographical setting of the city, there are certain 
physical features which contribute to the transportation 
difficulties. Modern engineering can assist in alleviating these 
difficulties, for instance by drilling tunnels, but cannot go all 
the way in solving them. Due·to the extraordinarily hot climate 
in Makkah, planning along lines that might be followed in a 
western cily is oul of the question. The.people are different 
especially with regard to their habits, and also their daily 
activities which vary according to weather conditions. The 
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transport system has to take into account the heat, because we 
cannot expect people to walk very far, or to wait a long time at 
the bus stop, which encourages them to think about owning a 
private car. Another problem encountered due to the hot weather 
is that of random parking. It was found during several periods 
of fieldwork (1985-1986-1987) that the motorist is keen to park 
close to shops, hospitals, and other institutional buildinga. 
This has resulted in random parking methods, and despite the wide 
streets this creates congestion and impedes the flow of traffic. 
This problem has occurred because 0 f the absence 0 f adequate 
parking facitilies and proper legal controls. Another 
environmental problem is rainfall, which comes suddenly, and 1a 
tropical in character. Because much of the city is located in a 
valley, drastic floods can cause damage to the city road network 
and can paralyse traffic. 
The exploitation of oil brought vast revenues to the Saudi 
nation which have provided the opportunity to finance large 
projects in the Kingdom including urban development. Cities in 
the Kingdom have generally witnessed great changes, by far the 
most important of which was the introduction of modern transport 
systems and linkages between the cities. Makkah has received the 
most attention from the Saudi government because of its deep 
religious significance. The building of modern roads connecting 
Makkah and its region with other regions in Saudi Arabia and 
neighbouring states, together with the expansion of pilgrim 
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facilities at the sea-port and airport of Jeddah, heralded rapid 
and vigorous changes to the city. Initial changes were the 
physical expansion of AI-Haram to cater for its primary religious 
. 
functions to accommodate more pilgrims at prayers. The physical 
, , 
expansion of the AI-Haram inevitably affected the land-use 
pattern df the surrounding ares and in turn, the city as s whole. 
The wealth that came from the oil also resulted in major social 
changes, especially with the coming of the motor vehicle. It has 
';.' 
also resulted in high car ownership, population growth, and very 
rapid physical expansion 0 f the city,' wi-th which the c1 ty 
, ' 
planners and authorities with all their resources can hardly keep 
pace. To some extent, what we are looking at is the result of 
the rapidity of change; had the changes occurred more slowly it 
might have been easier to come to terms with these special 
, problems. 
The money spent by pilgrims and other visitors forms a good 
. . 
source of income for Makkah's citizens by renting their houses 
during Hajj and other significant seasons such as Shaabon and 
Ramadan. This encourages intensive land use especially in the 
area around AI-Haram, where tall buildings built close to each 
other are to be seen, with a large number of tenants because 
visitors prefer to rent accommodation as near'as possible to Al-
Haram. The building boom along with the local topography has 
resulted in a shortage of open spaces required for accommodating 
motor vehicles. This means therefore that there is no 
alternative but to use city streets to satisfy demand for parking 
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_'If , 
spaces (see Chapter 6). 
The rapid physical' expansion a f the' city resulted in the 
appearance of peripheral residential areas without the existence 
, '" >"~:' -L ' ,- .. 
of basic amenities, producing a high frequency of trips to reach 
places where needs can be met. One examplediscu~s~d Is medical 
services. Hospitals tend to provide th~"bui'k" of 'the' medical 
;., " >,,) .'l "-
services in Makkah, rather than doctors' surgeries or smaller 
,: 'f' 
'\ I • J 
clinics which might have spread demand more evenly, so there is a 
high demand on the available medical services which may be 
nearing saturation. In addition there is a high demand for 
" parking facilities which cannot be satisfied near the hospitals 
(see Chapter 7). 
, , -
"\ ,.. ~ 
A few specialised shopping areas tend to provide services 
, ; 
for the local inhabitants as well as city visitors and people who 
live in the surrounding villages. Therefore a high proportion of 
trips are generated by a limited number of shops, leading to sn 
imbalance of trip distribution and a high demand for transport 
and on-street parking facilities (see Chapter 8). The 
establishment of new residential areas far from the city centre 
afler the city's rapid growth makes it difficult to provide them 
with adequate public transport services, which in turn reinforces 
dependency upon private transport. The inadequate bus and taxi 
services do not reach some a f the inner parts 0 f the ci ty and 
equally encourage private transport. There is a shortage of open 
spaces not only around the AI-Haram and its surrounding area but 
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also at government offices, hospitals, shopping areaa and 1n 
, 0. '1. ,. [ ~ , " ~ 
residential areas. The existence of tall apartment buildings in 
> ;', ~ : : ~:<,."..-, {" ~-
residentisl areas 0 ften without garages. hss reaulted in 
intensive on-street parking potentially hindering the access of 
, ,.<:,,' '"FlI" " ',,: .' ,,', ,,>, 
emergency vehicles such as fire engines. Streets taking the form 
,'$ ;: ~ ~ "' ~' , ~ , • i t - "~. 
of steps to serve houses on very steep ,sites Bre not accessible 
" " ' ,'''''~: ,~'~,,., ,- '~ 
by motor vehicle, and this causes great difficulty in providing 
, f' " "), ;' < '.' , j ~ " " ~ • ~ <' " < , 
services and access, while their inhabitants own csrs and add to 
" , 
the parking pressures on city str~et~~ 
Traffic volume on the city's transport network follows 0 
daily pattern. The working day in Saudi Arabia runs from 07.00 
" . Sr 
to 13.00 during which, unlike western cities, manual workers, 
business men and traders also return home at the same time and go 
_, :>-" n' ~ • ~, .', " _ 
back again to their work in the evening. The hot weather 
conditions create such a pattern. The volume of traffic builds 
. 
up sharply when people travel to work, schools and shops, the 
peak usually occurring at about 07.00. There is then a fall, with 
secondary peaks occurring between 09.00 and 12.00 (see Chapter 
5). Another peak occurs around 13.00 when people return home from 
work, schools and shops. A further peak starts to build up at 
16.00 when many people go to Al-Haram for religious, shopping, 
and social purposes. This peak coincides with cooler weather 
conditions. Another peak occurs in the late evening when people 
return home. In the month of Ramadan the morning peak is 
abnormally low because the pattern of activity changes markedly. 
Usually in Ramadan there is another peak between l~OO and 18.)0 
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Moving traffic is rarely seen on city streets at the time of 
prayer. The traffic flow increases once more between 20.00 and 
midnight, and again between 04.00 and 05.00. . Meanwhile, ~uring 
Hajj the daily traffic volume is higher than in Ramadan and the 
rest of the year. Also, on Fridays all"the year r~~nd,' ~raffid· 
volume is high at the time of the 'Jum~~h('rr'i'd~'y)'p;r'B'y!~r at.' 
12.30. Therefore, the city roacftransport' nelw"~rk \.~itn~s~e:s 
remarkable traffic volume variations ev~~ on ~~~~~l 'days and 
seasons in connection with the city's religious role, while the 
pattern of activity changes seasonally through the day because of 
the effects of the climate •. 
The regional roads connecting Makkah with olh'~r cities in 
Saudi Arabia have lead to congestion due to' through;' and 
terminating lraffic. Traff~c on regional roads comes inlo direct 
contact with local traffic causing complex cross-currents of 
traffic flaw and competition for parking spaces. 
For all these reasons, therefore, western city planning 
perspectives may have rather limited application in the city of 
Makkah. It is an extraordinary city because of its long history 
and unique religious role, in addition to its physical geography 
and social traditions, particularly with respect to the' 
transportation of women. As we have seen, many other local 
factors are at work. For example the shortage of health services 
in some parts of the city results in many trips to hospitals in 
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other parts of the city. Thus, while we might try to learn 
something from other cities, ~~~do~~o~;u~~ ~ i~~ ~f t~;~~~~lcol 
models. 
9.2 Recommendations 
The transport probh;ms now pr~~'~i~nt~'~in Makkah requi re 
-i'! '-""~ ~ .: ,",-;, ~'!t\'~>::~ ~!,7~\ '~ .. ~" Y"~ ;-
solutions, while we must allow for even heavier traffic in 
"~Ie i.-' t ~ J '. "".. ._ '* -t.... ~.i- , «' 
future. Thus it is worth making some speci fie rec~mmendatfonsto 
alleviate the problem, grouped Y'i~t:o;six' 'main cat~'gori'~·~.:" Theae 
are discussed below. 
9.2.1 Changing the Pattern of Trip G~nefati6~' , ': 
, ~ n J ->~ .. ' ~ ~ ~ ," ~ \ -:: ." ~;i.- ,,", J ~ , 
To reduce road· traffic congestion and the imp'act of the 
i' .' ~ ;" }, • 
motor vehi cle on the cit Y 's e'rw ir~n m 'e'n t, ~ number 0 r 
recom mendations are made. 
problems, they could ameliorate them C'onsid~r~biY. 
I Working hours might be reorganised to alleviate congestion. 
for example, students could go to their schools at 07.00; 
government employees could commence work at 07.30 and manual 
workers could travel last. This would stagger travelling 
somewhat, and hopefully achieve a more even flow of traffic. 
2 Loading and unloading goods at shopping areas should be 
scheduled at special times during off-peak traffic. Rear 
unloading spaces for shops is urgently required in the long 
term to bring the problem to an end. 
J Taxi stands should exist at significant points (for example 
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close to AI-Haram, hospitals, shopping areas and government 
offices), in order to make taxi services available for 
passengers and to reduce the number of journeys made by laxi 
drivers looking for passengers. Taxi services at such 
points could involve specialist companies. 
4 Relocating cerlain government offices on sites having direct 
access to ring roads would help to achieve a more balanced 
traffic flow and ease the pressure of using side streets 
penetrating several crowded neighbourhoods. 
tor the long-term future, long distance internal urban trips 
could be almost eliminated by selecting geographically 
rational locations for basic services, for example: 
5 Neighbourhood clinics should be established, so they could 
be reached within approximalely ten minutes' walk. tor 
example, Al-Missfalah district with a population of 77,200 
might need a total of 16 clinics, each one providing basic 
health services for 5,000 people. 
6 Neighbourhood grocery shops should be provided, especially 
in those districts recently established which lack such 
services. 
7 The distribution of neighbourhood services could eventually 
comprise other services such as schools, nursery schools snd 
sports centres (see rig. 9.1). 
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9.2.2 Improved Transport Management 
In addition, a number of recommendations may be made which 
could contribute considerably to better traffic management • 
• 
These are: 
1 To adopt more one-way systems on very congested roads. 
2 To forbid U-turns on busy city streets, to speed the traffic 
flow and lessen the frequency of stops and starts. 
3 Kerb-side parking should be controlled or forbidden on major 
roads. 
4 All traffic should be restricted from entering the AI-Haram 
area, except in the case of emergency services and possibly 
public transport. 
9.2.3 Road Improvements and Engineering 
Two recommendations are made: 
1 High-capital engineering solutions shoul~ be carried out to 
solve the severe traffic congestion at the meeting point of 
Al-Shubikah bridge (from the north west of the city) with 
Umm Al-Qura street (from the west parts of the city) ss well 
as traffic coming from the Jeddah expressway towards Al-
Haram. From both directions a total of six lanes carrying 
traffic currently narrows down to three lanes, without even 
the help of traffic lights. Further on from that meeting 
point another conflict could arise where there are 
pedestrians mingling with motor vehicles going to AI-Haram 
especially where some motorists turn in the direction of Al-
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Missfalah district, which can seriously interrupt the 
traffic flaw going to AI-Haram. 
2 Tra ffic flaw coming from regional expressways towards Al-
Haram area should be re-routed and segregated from local 
traffic by using ring roads in order to avoid interference 
with the local traffic. 
9.2.4 Improved Public Transport Services 
There is no doubt that the private car is still the most 
popular means 0 f transport in Makkah, because it can be used by 
the owner when desired. But energetic attempts should be made to 
encourage the use of public transport which must have an 
important role to play in Makkah's future transport planning. 
This cannot be achieved unless the public transport services are 
much improved and better organised. A number of suggestions to 
improve the public transport services in Makkah can be made: 
1 An adequate number of buses stiould be provided to satisfy 
the demand for transportation, especially at peak times. 
2 Lanes should be reserved for buses to achieve speed and keep 
services to a fixed time-table. 
3 Offering lower fares for students, and season rates for 
regular customers. 
4 Mini-buses should be used where streets are narrow and lang 
buses cannot penetrate. In addi tion, mini-buses could be 
used as feeders for the main public transport network. 
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5 As the climate in the city is very hot, bus shelters should 
be adequate and all buses must be air-conditioned. 
6 Integrated schemes should be established between private 
transport and the public transport systems, along the lines 
of "park and ride". 
7 As the opportunity for jobs for women will be much increased 
in the fourth Five Year Plan 1985-1990 (3), there will be,a 
demand for female transport, and women should therefore be 
encouraged to use mini-buses which specialise in 
transporting working women. Routes of such buses should 
serve the inner parts of the city districts as well as the 
main public transport network, thus making the use of public 
buses far more attractive to women. 
8 As there is no direct contact between city districts by 
public transport services, bus stations are required at 
intersecting points. 
9 The public transport company should implement new routing 
strategies in the central area, possibly by adopting one or 
more of the routing strategies as shown in Figure 9.2. For 
instance the nearside terminating strategy could be an ideal 
one if the suggestion of restraining traffic around the Al-
Haram area is implemented (see Fig. 6.~0). 
10 Public transport facilities should be provided between the 
city of Makkah and villages located around it. This would 
help reduce the use of the private car, especially for those 
working in the city. 
Fig.9.2 BUS ROUTEING OPTIONS IN A TOWN CENTRE 
I 
crosstown central terminating nearside terminating farside terminating 
SOURCE: Suzanne Hinton, 1981, Urban Planning and Design for Road Public Transport, 
Confederation of British Road Passenger Transport, London. P.55 
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,11 To make taxi services more reliable and convenient, a dial-
t 
a-taxi system should be adopted, and the city municipality 
shoud number houses and provide detailed maps showing each 
area in the city, enabling the taxi driver to find his way 
easily. If such organisation could be achieved, the taxi 
would enjoy some of the private car's flexibility by 
providing door-to-door journeys, 24 hours a day. 
12 for large families (five to more than seven) who have no cer 
and who require to travel together, it would be useful to 
provide large taxis with seating for more than four or five 
psassengers, offering door-to-door services by following the 
same dial-a-taxi method. I f this type of laxi service was 
established, its benefit would be high, certainly with 
regard to solving the problem of transporting families 
together. 
9.2.5 Car Parking Provision 
It is obvious from the discussion of car parking demand that 
it is great, but that shortage of open space makes it di fficult 
for the city to cater for a demand and it will require ingenious 
solutions and the establishment of new policies to solve the 
problem. 
A number of solutions can be suggested to relieve car 
parking problmes around AI-Haram, such as building multi-storey 
car parks, underground car parks and a canti-park system. 
However, more car parking facilities mean that yet more drivers 
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are likely to join the competition to drive toward AI-Haram, thus 
c "', -" 
"" ,,- '~ " 
adding to the traffic volume. The conflict between pedestrians 
l ~: ~,;;-
and motor vehicles will become more acute bringing worse 
" .. ' 
'congestion and raising traffic noise and pollution to critical 
levels. This is a closely built-up area where air does not 
',circulate well, which can result in serious environmental hazards 
"affecting health, and historic buildings (see Chapters 5 and 6). 
I'· ~ ~~ 
''; ....... ~ , 
Thus, restricting traffic entering the AI-Haram area and 
. providing parking facilities away from it, such as "park and 
, J-'"" 
'.' 
ride", appears to be the only way of segregating the motor 
, " 
'. l' 
vehicle from pedestrians and avoiding excessive congestion (see 
Chapter 6). 
~ ,. 
To end the effect of on-street parking at hospitals and 
government offices, parking facilities should be created as far 
as possible in order to clear city streets for traffic flow. To 
solve parking problems in residential areas two suggestions ~ay 
be made. Firstly, the ground level of houses should be 
compulsori ly Ie ft for garaging. Secondly, no more permi ssion 
should be given to build houses on very steep sites because of 
the access difficulty and the aggravation of car parking problems 
on city streets (see Chapter 6). 
Kerb-side parking in shopping areas must be stopped by 
providing alternative off-street parking facilities. However, 
this may require the demolition of houses, and here serious 
difficulties could arise as to who would pay for such a ,project. 
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In addition to that, house owners would clearly be reluctant to 
accept the idea and abandon their houses. The land value and 
high profit they get from renting their buildings are clearly 
factors which affect the decision of owners in not moving away. 
Compensation would be very costly, so the problem of car parking 
in shopping areas remains critical. 
Existing out-of-city markets should be re-designed by the 
city planners. Traders might participate partly or completely in 
the reconstruction of such markets. Out-of-city markets should 
be linked by easy access to ring roads, provided with sufficient 
car parking facilities (see Fig. 8.6), and linked by public 
transport (i.e. shuttle buses from districts in the city centre 
to the location of the market). If this suggestion is 
implemented, congestion could be relieved by redirecting aome of 
the traffic flow for shopping purpoaes through the ring roada. 
If regional markets existed on the city fringe another benefit 
might be the segregation of local t.raffic from traffic coming 
from local villages for shopping. 
9.2.6 A Rapid Transit System 
finally, the city authorities should set up a rapid-transil 
system, similar to the Newcastle upon Tyne (U.K.) Metro system. 
Transport problems in Makkah in the future cannol be solved only 
by private transport as the population will increase and the city 
is expected to expand, and the demand for public transportation 
will inevitably increase. One syatem which could be implemented 
• 
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is en underground metro system. An example of such a system is 
the Metro in Cairo, Egypt, which came into operation in September 
1987 (4). Cai ro exper iences severe and complicatod transport 
problems (5) associated wi th a population of 11.1 million (6) 
which it is estimated will increase to 16.9 million by tho year 
2000 (7). The Cairo Metro already serves both the city ilself 
and Greater Cairo (see rig. 9.3) and will have a major impact In 
reducing the city's acute transport problems (8). Cairo 
authorities and transport consultants are expecting that a number 
of immediate benefits can be achieved from operating the Metro • 
Similar advantages might accrue frdm a metro system in Makkoh. 
Thes'e benefits can be summarised as follows (9): 
1 Noise and pollution from the heavy use of motor vehicle a can 
be reduced to an acceptable level. 
2 Some 22,000 lost working hours, resulting from congestion 
and delay, 1.'1111 be sa ved da lly by transporting employeaa 
conveniently and efficiently by melro. 
The conflict between pedeatrians and motor vehicles in the 
city centre will be alleviated by absorbing some pedestrian 
flow under the ground level. 
4 The acute car parking problem in central Coiro could 
possibly bebrou~ht to an end by creating car parking 
facilities awsy from the city centre and encouraging 
motorists to use thocmetro i/thoy are travelling in the 
dIrection of lhe cily centre.·~ , 
- 5:"7-
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9.3 Priorities 
It is evident from this study that Makkah has developed 
almost to the size and complexity of a metropolis, and is 
expected to grow further as its population grows (see Chapters 
land 2). from the fieldwork survey, it was found that car 
ownership is high and use of the car contributes to trip 
generation for various purposes (see Chapter 3). This results in 
heavy use of the city roads, traffic congestion, road traffic 
accidents, noise, and air pollution (see Chapter 5). 
From fieldwork, it is also clear that the inadequate public 
transport services and high fares are a major frustration for bus 
passengers, and priority should be given to cheaper and more 
adequate public .transport. Furthermore, it was evident that the 
physical geography and the intense city land-use lead to a severe 
shortage of open spaces suitbale for car parking (see Chapters 6, 
7 and 8). At the same time there is a lack of basic aervicea in 
many outlying parts of the city, leaving no choice except long 
distance travel for many citizens (see Chapters 7 and 8). All 
these difficult problems must nat be neglected, and a series of 
priorities for action must be urgently established. These might 
be seen as follows: 
A Short-term measures 
Mini-buses 
More public buses 
Taxi stands 
Park and ride systems 
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Restriction of traffic access to AI-Haram area 
Segregation of regional traffic to the city and local 
traffic 
Re-routing buses in the city centre 
B Medium Term Action 
Neighbourhood shops and stores 
Neighbourhood clinics, schools, sports centres etc. 
More ring roads 
Compulsory ground-level garages in apartment blocks 
Stricter car parking control in the city 
Provision of under-ground parking space at key institutions 
and buildings 
C Longer Term Projects 
Rapid transport melro system 
Relocation of government. offices 
Out of town shopping centres 
9.4 further Research 
It became clear that further research must be done on the 
appropriate design and distribution of health and education 
establishments by following scienti fic criteria of transport 
needs in relation to demand •. The appropriate system of rapid-
transit should be studied carefully and should be relevant to the 
local residents as well as the requirements of visitors. Traders 
and businessmen'.s participalion in shopping area projects is a 
- 550 - Conclusion 
new idea which needs to be evaluated. More detailed scientific 
research should be carried out to study the impact of motor 
vehicles on the city environment and the health of people. 
In addition to all that has been said before, the trends of 
trip generation and how they may change in future should be 
studied; if, for example, the present increase in the cosls of 
fuel, motor vehicle prices and taxation continue markedly, travel 
habits could change in response (10). Moreover, Saudi society is 
in the 7>'Iiddle of social change which should be more carefully 
monitored when plans for future transport systems are drawn up. 
Changes in transportation in Makkah are su~e to occur; the 
challenge will be to make those changes as rational as possible. 
Conclusion 
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APPENDIX A -571-
Makkah Household Interview 
1. Place of interview ••••••••••••••••.••••.••••••••••••••••• 
2. House number ••.•••••••••••••••••••••••••••• '0' •••••••••••• 
3. Number in household ••••.••••••••••••••••••••••••••••••••• 
4. Could we know your monthly income level? (Please tick one box) 
1. Less than 1000 CJ 
2. From 1000 to less than 2000 0 
3. From 2000 to less than 3000 0 
4. From 3000 to less than 4000 r=1 
5. From 4000 to less than 5000 0 
6. From 5000 to less t.han 6000 CJ 
7. From 6000 to less than 7000 CJ 
8. From 7000 to less than 8000 0 
9. From 8000 to less than 9000 c::J 
10. More than 9000 0 
5. Nationality .....................•.......•.••.•.....••.•.. 
6. Age .......... '.' ......................................... . 
7. Sex ............................................ , ........ . 
8. Occupation ••••••••••••••••••••••••.•••••••••••••••••••••• 
9. Place of work .....•...•..........................•....... 
10. Place of school ••••••••••••••••••••••••.••••••••••••••••• 
11. Origin and destination of all trips made yesterday by each number 
of the household (extra sheet to be used if necessary): 
Desti- Purpose Method 
Origin Purpose nation Desti- at of 
Street/ Origin at Street/ nation Desti- Trans- Journey 
house District Origin house District nation port Time 
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Purpose at Origin & Destination 
1. Home 
2. Residence 
3. Personal 
4. Social 
5. Private 
6. Work 
7. Shopping 
8. Religious 
9. School 
10. Others pl ease specify: 
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Makkah : Transportation Survey 1984-5. 
Trip Characteristic Survey 
Roadside/interview field sheet 
Name of Interviewer ••••••••••••••••••••••••••••••••••••••••••• 
Name of Supervi sor •••••••••••••••••••••••••••••••••••••••••••• 
Day and Da te •••••••••••••••••••••••••••••••••••••••••••••••••• 
Destination 
Origin Location if Purpose 
Location if Purpose outside at Desti-
Outside Makkah at Origin Makkah nation Mode 
Anticipated 
arrival 
time 
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Interview with bus passengers: 
Transportation Survey, Makkah : 1405 A.H. 
Oa te & Day •••••••••••••••••••••••••••••••••••••••••••••••••••• 
Trip arriving time •••••••••••••••••••••••••••••••••••••••••••• 
Loc~tion & Number of the check point •••••••••••••••••••••••••• 
Name of District ........................... , ................. . 
Interviewer name .............................................. 
I Supervisor's name ••••••••••••••••••••••••••••••••••••••••••••• 
1. Where did you start this journey? Please tick: 
a) Home 
b) Work 
c) Other please specify: ••••••••••••••••••••••••••••••••••••••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
2. How long did you take to get to the bus stop; •••••••••••••••••••• 
3. Duration of waiting time at origin time •••••••••••••••••••••••••• 
4. What is the distance between your house and the nearest bus 
station? ........................................................ . 
5. When did you take the bus? ••••••••••••••••••••••••••••••••••••••• 
6. Do you think the bus service is? Please tick: 
a) 
b) 
c) 
d) 
Very satisfactory 
Satisfactory 
Not satisfactory 
Others please specify: 
o 
... , ................................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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7. What is the main dissatisfaction? Please specify: ••••••••••••••• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ............................. . 
8. 
Do you plan To where 
to continue do you 
Origin Purpose at Destination Purpose at somewhere plan to 
Location origin Location Destination else continue 
9. Travel time from origin to destination is; Please tick: 
a) Very satisfactory c::J 
b) Satisfactory c::J 
c) Not satisfactory c::J 
d) Others please specify: •••••••••••••••••••••••••••••••••••••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
10. Problems you face at the bus station; Please tick: 
a) Bus not arriving on time c::J 
b) Ho shelter provided 
to protect from sun c::J 
c) 
d) 
e) 
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Travel information 
All of the above 
Others please specify: 
o 
•••••••••••••••••••••••••••••••••••••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I •••••• 
11 • Conments: 
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APPENDIX D 
Car Park Survey 
The purpose of this survey is: 
i) To examine the capacity of the car park and to ascertain the 
actual number of cars which occupy it. 
ii) To know whether the car park capacity copes with the demand. 
iii) To identify the peak times throughout the day and the week 
and the extent of under-capacity at peak periods. 
Interview Car Park Users 
City of Makkah - 1405 A.H. 
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1. Place of interview: •••••••••••••••••••••••••••••••••••••••••••••• 
2. Name of car park and location: ••••.••••••••••••••••••••••••••••.• 
3. Time: ....••.•.•..•.••.•......••.•......••••....•.••••.•••••.••••. 
4. Capacity of car park and number of storeys: ...................... 
5. Number of passengers in vehicle: ••••••••••••••••••••••••••••••••• 
6. Place of origin: ................................................. 
7. Distance between the car park and the place of origini P1ease tick 
1. Less than 1 km. c::J 
2. From 1 km to 2 km. c::J 
3. From 2 km to 3 km. c::J 
4. From 3 km to 4 km. c::J 
5. From 4 km to 5 km. c::J 
6. From 5 km to 6 km. c::J 
7. From 6 km to 7 km. c::J 
8. From 7 km to 8 km. c::J 
9. From 8 km to 9 km. c::J 
10. From 9 km to 10 km. c::J 
11. More than 10 km. r:::J 
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8. Purpose of coming; Please tick: 
1. Shupping 0 
2. Praying CJ 
3. Work 0 
4. Others please specify: •••••••••••••••••••••••••••••••••••••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • t ••••••• 
9. Duration of parking time: ••••••••••••••••• hour(s) 
day{s) ••••••••••••••••• 
10. How frequently do you stop your car at this car park? 
o Daily average 
o Once a week average 
o Once a month average 
11. Problems you face in the car park; Please tick: 
1. Number of places available c::J 
2. The speed of movement 0 
3. Ticket system CJ 
4. Access to parking space 0 
5. Security within the 
car park 0 
6. Services are not sufficient such as: 
a) Elevation c::J 
b) Cafeteria 0 
7. Other problems: please notify: ............................. . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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12. Would you pay more for better services? ••••••••.••••••••••••••••• 
13. Destination after leaving by vehicle 
14. Purpose of going to that destination: 
1. Home 
. ........................... . (Name of area of Makkah) 
2. Other please notify: ................•...•........••..•....•. 
• • • • • • • • • . • • • • • • . • . • • • • • • . • • • . • • • . • • • • • • • • • • • o· •••••••••••.••• 
15. Other comments: 
APPENDIX E 
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Survey of Car Park at Hospitals 
and Traffic Problems 
-------------------------------
The purpose of this survey is: 
i) To examine the adequacy of the hospital car parks. 
ii) To analyze the traffic congestion around hospitals. 
iif) To know whether the public transportation services can cope 
with hospital visits. 
. 
iv) To reach recommendations to solve the problems. 
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Survey of car park at hospitals and traffic problems, Makkah - 1405 A.H 
1. Name of hospital and its location ••••••••••••.••••••••••••••••••• 
2. Place of origin ••••••••••••••••••••••••••••••••.••••••••••••••••• 
3. How do you come to hospital (Mode)? Please tick the chosen number: 
a} Private car 
Taxi D 
c) Friend's car D 
Bus D d) 
e) Other please specify: ....... , .............................. . 
4. Do you think the public transportation 
number: 
a) Very satisfactory D 
b) Satisfactory c::J 
c) Not satisfactory c::J 
d) Don't know c::J 
. 
is: Please tick the chosen 
, 
5. What is the main dissatisfaction? •.••••••••••••••••••.•.••••••••• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ............................. . 
6. What is the distance between your house and this hospital? Please 
tick: 
a) Less than 1 km c::J 
b) From 1 km to 2 km c::J 
c) From 2 km to 3 km 
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d) From 3 km to 4 km 0 
e) From 4 km to 5 km CJ 
f) From 5 km to 6 km CJ 
g) From 6 km to 7 km c=J 
h) From 7 km to 8 km CJ 
1) From 8 km to 9 km 0 
j) From 9 km to 10 km c=J 
k) More than 10 km 0 
7. Travel time from origin to hospital • ••••••••••••••••••••••••••••• 
8. When did you park your car? •••••••••••••••••••••••••••••••••••••• 
9. How far is this from the hospital? ••••••••••••••••••••••••••••••• 
10. Car park facilities; Please tick: 
a) Very adequate CJ 
b) Adequate CJ 
c) Inadequate CJ 
d) Non-existent D 
11. What do you think about the road signs to the hospital? Please 
tick: 
a) Very adequate D 
b) Adequate 
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... 
c) Inadequate o 
d) Non-exi stent 
12. Did you find the journey to hospital? Please tick: 
a) 
b) 
c) 
d) 
Very easy 
Easy 
Difficult 
Others; Please specify: 
CJ 
o 
••••••••••••••••••••••••••••••••••••• 
13. What was the main difficulty that you had? Please specify: •••••• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .......................... . 
14. Other comments: 
APPENDIX F -585-
MAKKAH TRANSPORTATION SURVEY 1405 A.H. 
PARKING SURVEY: FIELD SHEET 
Name of Counter •••••••••••••••••••••••.••••••••••••••••••••••• 
Name of Supervisor •••••••••••••••••••••••••••••••••••••••••••• 
Day and Oa te •••••••••••••••••••••••••••••••••••••••••••••••••• 
Hourly Count ............................. 
Starting 
••••••••••••••••••••••••••••••••• 
Parking Zone ••••••••••••••••••••••••••••• 
REGISTRATION 
Type of vehicle Method of Parking 
NUMBER s.. 00'1 
0'1 C 0'1 
s..c cu· ... I C 
.;.I. cu· ... .-~ 0· ... 
-
u Co~ .J:lU C ~ cu 
s.. )( ::s In os.. ::so s..c 
'" '" 
'- ::s ,-", 0.- c",o 
u .... .... £Xl Q. Co C .J:l 
- CoN 
\ 
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Parking in shopping areas survey .-
HAKKAH TRANSPORTATION SURVEY 1405 A.H. 
Name of Supervisor •••••••••••••••••••••••••••••••••••••••••••• 
Day and Date ••••••••••••••.••••••••••••••.•••.•••••••••••••••• 
Hourly Count ••••••••••••••••••••••••••••• 
Starting ••••••••••••••••••••••••••••••••• 
Parking Zone ............................. 
Type of vehicle Method of P.ark1ng 
L-
00'1 
0'1 C 0'1 
TIME L- c G) .... I C ~ G).,.. _.:..t 0'", 
...- u Q.~ .au c ~ G) 
S0- x ::I 
"" 
o L- ::10 L- C 
res res L- ::I L-res 0_ creso 
u l- I- eo c.. Q. c .a 
- Q. N 
8.00 to 9.00 
9.00 to 10.00 
10.00 to 11. 00 
11. 00 to 12.00 
. 
12.00 to 13.00 
13.00 to 14.00 
14.00 to 15.00 
15.00 to 16.00 
16.00 to 17.00 
17.00 to 18.00 
18.00 to 19.00 
19.00 to 20.00 
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APPENDIX G 
Shopping Survey 
The purpose of the Survey 
1. To know the habits of shoppers going to shopping areas. 
2. To know the most dominant method of transportation used to 
shopping areas. 
3. To know whether there is a problem to find parking places at 
shopping areas and shops. 
4. To know the time that people go out for-shopping. 
5. To uncertain problems that face shoppers while going go to 
shopping areas whether on foot, Private Car. Taxi or Bus. 
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1. Da te ...........•............ 2. T; me •••••••••••••••••••••••• 
3. Sex (please tick) A. Male c::J B. Female c::::J 
4. Age (please tick) 
1. From 18-20 years c::J 
2. From 21-40 years c::J 
3. More than 40 years c::J 
5. Please name the living district of residence •••••••••••••••••••.• 
6. When was the last time you were at the Market? (Please tick) 
1. Today c::J 
2. Yesterday CJ 
3. At the beginning of 
this week .- c::J 
4. Weekends CJ 
5. Last week c::J 
7. Would you please mention the name of the last Market you visited? 
.................................................................. 
8. Hew frequently do you go for shopping during the week? (Please 
tick) 
1. Every day r:::J 
2. From 4 to 6 times I I 
3. 3 times during the week CJ 
4. Twice a week CJ 
-5~9-
5. Once a week o 
6. Only weekends o 
9. What is the best time to go to Market? (Please tick) 
1. Morning CJ 2. Evening o 
10. Do you go to more than one Market on the day of shopping? (Please 
tick) 
1. Yes o 2. No o 
11. How much time do you usually spend at each Market? (Please tick) 
1. From 15 to less than 
30 minutes o 
2. From 30 to less than 
60 minutes CJ 
3. From 60 to less than 
90 minutes CJ 
4. From 90 to less than 
120 m;nutes 
5. From 120 to less than 
150 minutes 
6. More than 150 minutes o 
12. Would you please mention Markets that you usually go to? (Please 
specify) 
1. 
3. 
5. 
• ••••••••••••••••••••••••• 
• ••••••••••••••••••••••••• 
• ••••••••••••••••••••••••• 
2. 
4. 
6. 
• •••••••••••••••••••••••••• 
• •••••••••••••••••••••••••• 
• •••••••••••••••••••••••••• 
. 
13. If you go to one Market. would you please mention for what reason 
you choose it? (Please tick) 
,. Market near home 0 
2. Get al' my needs c::J 
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... 
3. To avoid heavy traffic c::J 
4. All of the shove c::J 
14. If you go to more than one Market. for what reason? (Please tick) 
1. I do not find my needs c::J 
2. Price differences c::J 
3. Easy journey c::J 
4. All of the shove 
15. What method of transport do you use to go shopping? (Please tick) 
1. Private Car 0 
2. Private Car with driver c::J 
3. Private Car with Husband 0 
4. Private Car with son c::J 
5. Taxi CJ 
6. Bus CJ 
7. Motor Cycle c::J 
8. On foot 0 
16. If you go to Market by Private Car with driver. does the driver 
wait for you? (Please tick) 
1. Yes 2. No o 
17. Why do you prefer going to Market by Private Car? (Please notify) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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18. Why do you prefer going to Market by Bus? (Please notify) •••••••. 
19. 
20. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
How do you find the journey to Market? (Please tick) 
1. Very easy CJ 
2. Easy CJ 
3. Difficult 0 
4. Very difficult CJ 
Do you face transport problems en route 
specify) :- to shopping areas? (Please 
1. 
2. 
3. 
4. 
• ••••••••••••••••••••••••••••••••••• t •••••••••••••••••••••••• 
· ........................................................... . 
· .......................................................... , . 
· ........................................................... . 
21. Do you face parking problems at shopping areas? (Please tick) 
1. Yes 2. No CJ 
22. Do you prefer shopping centres with parking facilities? (Please 
tick) 
1. Yes o 2. No o 
23. If yes, do you prefer multi-storey car parks? (Please tick) 
1. Yes CJ 2. No CJ 
24. Are you willing to pay parking fees? (Please tick) 
1. Yes CJ 2. No CJ 
Telephone Numbers of Services 
Directory Enquiry 
2 Operator 
3 Pollee (Re scue) 
4 Fire Department 
5 Ambulance 
6 Traffic Accidents 
7 Phone Maintenance 
8 Telex Ma intenance 
9 Saudla Airlines 
10 Airport Inlormation 
" Electricitv 
12 Water 
905 
900 
999 
998 
991 
993 
904 
930 
5433333 
10216842000 
5741022123124 
5452240 
Roads in Makkah 
AbduUah Bin Az ZulMYI 51 
Afyad SI 
At Abl,h St 
AI Alhre Road 
AI Azidyatl SI 
AIH'USI 
AI Hujun 5t 
AI Janlr 51 
AI ManlUI SI 
AI Mlnlullyy.h 51 
AI M"lld AI H.ram $1 
Al Munhana SI 
AI renelm51 
AII.II AOMt 
ArR .. all,hSI 
ArR.wdahSI 
AllIe! Circul.r Ro.d 
AsSsll Roed 
Ibn Kh.ldoun SI 
Ibrahim Kn.1I1 SI 
Jabal AI Kubah SI 
Jabal Thour St 
Jedd.h Express W.y 
JeddanSt 
Jorhum SI 
KIng Abdul Azlz Bridge 
King Abdul Azlz Road 
King Fahd Road 
King Fal .. I Brlctve 
KI"9 Kh.l.ct Road 
Madln.-Makkeh Road 
M.kk.h·Jedd.h Old Road 
Muzdallfah Road 
PeDastrl.n Road 
O.s. AI 0 1.1,1'1 91 
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\ .. 
\ . . 
\\, 
\\ A 
\\v 
\\r 
\ . f 
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Alyad Aa Sud 5t 
AI AbtahSt 
AI Andalul St 
AI Alhraf Ln 
AI Alhre Road 
AIAlarln 
AI Azlziyah Aoad 
AI BlShash Ln 
AI BoqarlLn 
AI Bukharl Ln 
AI Dehan Ln 
AI Egabah St 
AI Falall Ln 
AI FawwalLn 
AI Gudarla 5t 
AI Halrah Ln 
AIHajjSt 
AI HaYI",n Ln 
AIHljraSI 
AI HuJunSt 
AI Jabal Ln 
AI JazalrSt 
AI Jauar Ln 
AI Kaaat Ln 
AI KhayalLn 
AI lnlikl Ln 
AI Maghrablln 
AI Malik SI 
AI Malkl Ln 
AI Mallah Ln 
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AI aalaln 
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ArRuwasLn 
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'BV 
,3J 
11H 
11J 
12H 
11H 
,4R 
,2H 
'SL 
125-14J-'8l 
6F-14W 
Roads 10 M ina & AI-Aziziyah 
4(41) 
4(43) 
4(45) 
4(47) 
4(49) 
4(53) 
4(56) 
4(61) 
4(63) 
4(74) 
5(3) 
5(5) 
5(6) 
5(81 
5(10) 
5(11) 
5(12) 
5(14) 
5(15) 
5(17) 
5(24) 
23G ell" 
23G t'l" 
22G t: " 
22G e n 
23F c ,,. 
22G C TT" 
22F C IT' 
23F t: I" 
23F t: IT' 
23F t: 11" 
22K J H' 
22K J ll" 
23K J 11" 
23K J H' 
22J J 'I" 
22K J,r 
23K ) 'I" 
23K J'l" 
22J J'l" 
22J J'l" 
23H J, r 
P I )! 
1 l 1' )1 
pop 
(t VI I 
I t ~ )I 
l ol" jI 
1")1 
, ' I p 
1' 1' 11 
IV l)l 
(1" ); 
{0 10 
1"1 0 
('\ 10 
P' I" 
I \ l) ~ 
I ll ) " 
(I tjo 
11 0 10 
I IV) " 
1 '1 1" 
Legend 
Arterial road 
Main road 
Secondary road 
Pedestnan way 
Tertiary road 
Tunnel 
2(27) 
2(28) 
2(JOj 
3(2) 
3(11) 
4(1) 
4(3) 
4(4) 
4(6) 
4(10) 
4(11) 
4(14) 
4(16) 
4(17) 
4(20) 
4(21 ) 
4(22) 
4(28) 
4(30) 
4(37) 
4(39) 
22J 
22J 
22J 
2,K 
21K 
22J 
22J 
22J 
22J 
22J 
22J 
22H 
22H 
22J 
22H 
22J 
22H 
22H 
23H 
22H 
22H 
Prolected artenal road 
Protected main road 
Protected secondary road 
ProJected tertiary road 
Projected tunnel 
• • • 
I: 
Car Park 1 , 
Mosque / HistOrical SIte 
PubliC & Government Agency 
Hospltal/ Medica l Cenlre/ Pharmacy 
Ho tel 
Bank 
Petrol Station 
Boys schools : 
Elementary 
Prepa ratory (Intermediate) 
Secondary (HIgh) 
GI rlS schools : 
12th Elementary 
15th Preparatory !Intel media te) 
3rd Secondary (High) 
Section Area Boundary 
BUIII -up-area 
Land above 700 metres 
600-700 metres 
500-600 metres 
400-500 metres 
350-400 metres 
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1(32) 
1(34) 
1(38) 
2(1) 
2(3) 
2(4) 
2(6) 
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300-350 metres .J->-4 r 0 • - r-
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__ T o - .:,. Jil ..,.~ ...,) 
Land below 250 metres 
Index 
_ AI-Haram Ash-Sharif 
(The Holy Mosque) 
_ Abu-Ballr As-Slddlq Mosque 
_ AI Egaba Mosque 
_ AI-JI" Mosque 
_ .0.1-Taowbah Mosque 
_ Ar-Rawdhah Mosque 
_ B in Ladin Mosque 
_ Hamzah Bin Abdul Muttalllb MOlque 
_ Abdu llah Bin Abdul Mullalilb House 
_ Abu Sotlan House(slte 01) 
_ AI Moala Graveyard 
_ Ai Raiah MOSQue 
_ All B in Aby-TalebHouse 
_ Oar AI Nadwah 
_ Oar Alarqum Bin Abl Alarqum (site 01) 
_ Ibrahim Mosque 
_ Jabal AI Nour 
_ Jabal Thour 
_ Khadljah Bint Khweled House 
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Telephone Numbers are in Brackets ( ) Followed by the Map Reference 
.... 11e.8 ••••• 
Aulhorlly 01 Waler and Sewage 
(A.W.S.) Waler Olll rlbutlOf1 
and Malnlenaf1Ce 
Allotment Authorlly - (IIU 
Allolment Autho rl ty - (2nd) 
Boys EducatIon Admin. 
Ctall Oll8a .. 1 Ollpenl.ry 
Court (SuorefTW'1 
Chiel 01 Jewellere 
Civil Delef1Ce Admin. 
CI'lt1 Delence Depl. lot Hall 
Civil Oelfltce (AI-AzI11Y'Yah) 
Civil Oelence (AI-Mlllalah) 
Civil Delenc. (AI-Hulun Br .) 
CMI Delef1Ce (AI·SlU-'manlyyah) 
CMI Delence (AI·Shublllkah) 
Civil Defence (AI-M .. bdah) 
CIvil Delance (Jarwal) 
CIvil Defence (Shalb Bin Amer) 
CIvil Defence (AI Marwah) 
Olrectorate 01 AI-Haramaln 
EI2akai and Income-ta. Dept. 
Electrici ty Main Maintenance 
Electricity Bill Collection Off. 
(AI Gemmezah) 
Electricity Bill Collection 
(AI ManIGO' 51) 
Electricity Bill Collection OIIice 
(AI·Utalblyyah) 
Electricity 8 111 Collecllon OIIlce 
(Jeddah St.) 
EmI'ate 01 Makkah 
AI- Mukarramah 
Flrlt & Second HurryCoul1 
General Investigation Dept. 
General SecUfity (EmergeM:y 
Dept·1 
General Security CommunIcation 
0I1~. 
G)rls EducatIon Admin. 
(AI·Azlziyyah) 
_ Girls College 
Girls School (HeaHh Unit) 
Health Altai,s General 
Ol reclorate) 
Islamic Court 
Il lamlc Unlvarll ty 
(Dar AI-Hadlth) 
Illamic Wortd League 
laDOur A"alrs Dnlce 
Min. of Commerce 
Min. of o.lence (Police Army) 
Min. 01 Ananee 
A- Govamment Pro.,.rty 
B - EI-H.ram Project O"lce 
Min. 01 In/omallon (In'ormatlon 
and Television 
Min. of Informallon 
(Prints Dept.) 
Min. 01 JUllice (Heao-
quarte"l Under Construction 
Min of Labour & Social 
Ansl rs 
Min. 01 Pilgrimege 
IAwagal Analrs, 
Min. 01 Pilgrimage 
(Pilgrim . nal,.1 
Min. 01 P.T.T. (Cenlr'l 
POll OtIice) 
MIn. 01 P.T.T. (POII Dept.) 
P.TT. (P. Bol OHicl 
lind Parcel Dept ) 
P.T.T. (Telegraph and 
POltOHlce) 
P.T.T. SauClI Tale. 
(AI-Azlziyyah ) 
P. T.T. Saudi Tele. (AI·B_ban) 
P.T.T. Saudi Telephone 
(AI-ManlOOt Sl) 
P.T.T. SauClI Tele. 
(AI-Setteen SI .l 
Municipality 01 Iha Holy Capital 
Municipality 01 the Holy Capital 
Municipality 01 the Holy Capital 
(TecnnlcaIOttl,e ) 
Municipality lor the lSI ZOM 
Municipality I()I' tM 2M! Zona 
Municipality 101' Ihl3I'd Zone 
Municipality 101' lhe 4th Zone 
Municipality for the 5th Zone 
MunicIpality 101' lhe 6th Zone 
MuniCipality lor lhe 7tn Zone 
Municipality tOl' lhe 8th Zone 
Munlclpan ty lor lhe eth Zone 
Nationalilies AlIllrs 
PassportOHlca 
Po#ce (Holy Capitat Dept.) 
Police (Makkah Manpower Dept.) 
PoIlce (Alyao) 
Pollce(AI-Haram) 
Pollca (AI-Maabelah) 
Police (A)-Manloor) 
Poilce(AI-Qararah) 
Pollce(Jarwal ) 
Police (Rascue) 
PoilcelSlgnli Depl.) 
_ Pre .. and Publllhing Dept . 
for lhe lilamic La.gut 
_ Prllon 
_ P\.Iblic Moral1tyCommln_ 
__ Royal Palace 
• Saudi Arabian Monetary A!leney 
.. SauClia AJrllne. otflca 
_ Scouting Permanent Camp 
_ SociaIAffel'IS.",lcaCentr. 
_ Sclentltlc Re .. arch. Conlult· 
IngGuldanee Pr .. ldef1CY 
_ TraHlc(General Dlrectorata) 
_ Trattic Dept. 
_ Tratllc Dept. (AI·Ghauenl 
Traffic Dept. (AI-Manioor SI.) 
_ Traffic Dept . (AJ·Shubalkah) 
_ TrafflcDept. (KlngSt.) 
Traffic:: Operallon Centre 
(AI-Ghauh) 
_ UmmulOura University 
_ Ummul Oura University 
(GlrlsOepl.) 
(5421160) 
(5445222) 
(5431517) 
(54421 44) 
(5420421) 
(5564469) 
(57a7n2) 
(5429110) 
(5589586) 
(5563697) 
(5361642) 
(5363364) 
(574 1210) 
(5422002) 
(5740007) 
(5743629) 
(57352 16) 
(5427251) 
(5741023) 
(5747119) 
(5425575) 
(5722727) 
(5582613) 
(5423345) 
(54201651 
(5564911 ) 
(5562121 ) 
(5564650) 
(5562145) 
(5426644) 
(55618111 
(5564560) 
(5744288) 
(5435804) 
(5561921 1 
(5740520) 
(5432848) 
(5429036) 
15423382) 
(5420006) 
(54290741 
(5426701) 
(5424813) 
(5722228) 
(5447 136) 
(5428505) 
(5741845) 
(5585601 ) 
(5427989) 
(5361113) 
(5422333) 
(5421553) 
(5421J(lS) 
(5745O(j5) 
(5421461) 
(5365845) 
(5746354) 
(5443479) 
(5361766) 
(5564491 1 
(5432785) 
(5448022) 
(5427859) 
(5422756) 
(5743090) 
(5743040) 
(542J(l10) 
(5742300) 
(5565561) 
(5369532) 
(5746808) 
(5426206) 
(5740060) 
(5441032) 
(5446659) 
(5429J(l5) 
(5743784) 
(5587110) 
(5429045) 
(5433333) 
(5563452) 
(5564560) 
(5436108) 
(5436 t08) 
(5744073) 
(5436108) 
(5422297) 
(5734587) 
(57440731 
(5562524) 
(5425364) 
60 
'OR 
'OR 
'OS 
BV 
7U 
23G 
150 
'3T 
24G 
24G 
12H 
'6T 
'3T 
12N 
21U 
SB 
155 
'40 12N 
'OP 
'55 
17U 
BO 
12T 
sa 
'BU 
22R 
6S 
6T 
23G 
24F 
9J 
2'5 
6T 
22P 
"S 
,BU 
6T 
21R 
9R 
20T 
BV 
7S 
90 
6T 
BU 
9T 
'55 
6S 
7T 
'SL 
2'N 
95 
9H 
65 
lBU 
9T 
9U 
,SP 
9T 
11G 
2,V 
lOT 
BG 
24G 
BV 
65 
9U 
6T 
'BU 
7T 
12K 
'4M 
"S 
OJ 
ISS 
l1T 
'9U 
7U 
65 
9W 
20S 
'SN 
6T 
7T 
22J 
22P 
2, R 
5U 
SU 
'60 
85 
'60 
23H 
9U 
_ Alyad Hospital (53690651 15L 
_ AI-Aziziyah Oispenlary (5564412) 23H 
_ AI-Khansah Dispensary (5446042) 20 V 
_ AI-lahraI Disp .(AI-Nozha) (5424842) 75 
_ Or. AhmadZah l rHospital (5435506) 6T 
_ El1abblah Dispensary (5740077) 11 U 
_ King Abcl\.ll-Adil: Hoap.(AI-Zahir) (5442400) 8U 
_ King Failll Hospital (Shi,hah) (5566421 ) 211 
.. Maebd.h Ol.~n.ery (51.o,c" l ) 18U 
_ MallawlDlspensary (57464131 191 
_ Maternity Hospital (5440230) 10$ 
_ Saudi Nattona) Dllpensary (5747169) 17T 
_ Saudi Aed Crescenl Association (5368131) 8L 
_ Abdullah Bawzer Pnarmacy (5144216) 17U 
_ Abu Helel Pharmacy 154S3164) 65 
_ AlahlyPharmacy (5731042) 17T 
_ AI Asema (24 Hours) Pharmacy (5742635) 160 
_ AI Baltarjee Pharmacy (5421673) 14L 
_ AI Hawary Pharmacy 164.43603) 11 U 
_ AI Hekma Pharmacy 16743971) 15R 
_ AI Helal Pharmacy {6433385 ) 13U 
_ AI Jameel Pharmacy (5445601) 6 A 
_ AI Kohol Pharmacy 9U 
_ AI Madlna Pharmacy SK 
_ AI Ot lba Pharmacy (5420465) lOU 
_ AI·SaggatPharmacy (5436832 ) 121 
_ AI SawafPharmacy (5428049 ) 14 M 
_ AIShefaaPharmacy (5586804) 201 
_ Belal Pharmacy SK 
_ FahmlPharmacy (5428059) 14L 
_ FarookJameei Khogalr Pharm. (5745842) 150 
_ Granada Pharmacy 154203451 11 U 
_ HanadyPharmacy (5424267) SO 
_ Hallan 9akhlh Pharmacy (5742118) 1SR 
_ Hera Pharmacy (5443075) 12K 
_ Mallkan AI- Mukarraman Pnarm. (5436559) 10 P 
_ Nalmi Pharmacy (5144930) 13N 
_ Samee, Abed Pharmacy 15360143/ 12N 
_ UmAI-Oura Pharmacy (57 47130) 12 H 
_ Abdul-Aziz KflOgeel Hotel 1&4363311 14M 
Ajyad HOlel (Under (.onslruCl ion) 15K 
_ AI Ameen HOlel 
AI-Ansar Hotel 
At·Faten HOlel 
_ AI-Halelh Hotel 
_ AI·Haram Hote' 
_ AI-KaaklHotel 
_ At-Khateeb Hotel 
_ AI Manaoor Holel 
_ AI -Marzoukl Hotel 
_ AI-Marzouk i HOlel 
AI ·M arzoukl Ho tel 
_ AI-Mulli HOlel 
_ AI·Callan Holel 
_ AI·Sala HOlel 
_ AI-Talseer HOlel 
_ BadrHolel 
_ Bahauddin AI-Falq 
_ Bit~auddln AI-Mudde • 
_ Bahauddin AI.Qararah 
_ BanauCldln AI-Shamlan 
_ Kulub AI-Din Hotel 
_ Mallkah Holel 
_ Shobra HOlel 
Zahrat Makkah HOlel 
153630231 
(5146166) 
16368-'001 
(5744502) 
15369305) 
(5365078) 
(5365 150) 
(5746125 ) 
(5743483) 
(5731564) 
(57233831 
(536787S) 
(5744462) 
15744 7481 
(5565784) 
16367926 1 
(5740307) 
(5735558) 
t~743221' 
(5744471) 
(5747177) 
(6427684 ) 
(5749522) 
'5L 
'2N 
'3M 
'3P 
12M 
'5K 
'3M 
'45 
13P 
'4P 
'3P 
13M 
lS R 
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'7U 
'3L 
,4 R 
'5P 
,4 P 
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'3N 
'4L 
'3N 
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